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The eu-WELD Curriculum

Content Number of hours
e-learning Self-Study
Part I (Technology): Basics of welding technology 26 30
Part Il (Processes): Basics of fusion welding processes 14 10
TOTAL 40 40

Part | (Technology): Basics of welding technology

1. General welding aspects

Learning Outcomes e Understanding the main principles regarding the fusion welding
processes

e Getting familiar with the specific terms, standards and abbreviations in
the field

e Acquiring knowledge on how to prepare the joint for welding
e Differences in the main characteristics of the power sources used in
fusion welding processes

Pre-requisites - General technical knowledge

Sub-topics to be covered | 1.1.Classification and schematic presentation of welding processes
1.2. Abbreviations used for welding processes (EN ISO 4063)
1.3. Welding positions and terminology (EN ISO 6947)
1.4. Symbolic representation of joints (EN 1SO 2553)
1.4.1. Types of welds: butt and fillet
1.4.2. Types of joints (EN ISO 9692)
1.4.3. Technical drawing symbols of welds
1.5. Edge preparation processes
1.5.1. Suitable cutting processes for different types of steel to
achieve a suitable cutting surface
1.5.2. Flame cutting: principles and parameters, cutting blow
pipes, cutting machines; quality of cut surfaces (e.g. ISO
9013)
1.5.3. Arc gouging and gas gouging principles
1.5.4. Other cutting processes as: plasma, laser, mechanical
cutting
1.6. Power sources for arc welding
1.6.1. Transformers use of AC
1.6.2. Rectifiers for DC
1.6.3. Inverters for AC/DC

Number of hours > e-learning — 6h
> Self-Study - 6h
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2. Materials used in fusion welding

Learning Outcomes e Knowing the properties of the materials used in fusion welding
processes
e Identification of the base materials used in fusion welding processes
Pre-requisites - General technical knowledge

Sub-topics to be covered | 2.1 Properties of metallic materials

2.2 Classification of steels

2.3 Aluminium and aluminium alloys

2.4 Titanium, nickel, copper and other metals and alloys

Number of hours > e-learning — 4h
> Self-Study - 4h

3. Materials weldability and heat treatment

Learning Outcomes e Knowing different theoretical and practical aspects concerning the
materials weldability.

e Knowing the main heat treatments applied for the materials used for
welded structures

e Explain fully the origin, influencing factors and magnitude of residual
stress and distortion in welded fabrication.

e Detailed procedures on how to minimize distortion and stress

Pre-requisites - General knowledge regarding the base materials used in fusion
welding processes

Sub-topics to be covered | 3.1. Materials weldability (behaviour of structural steels in fusion
welding)

3.2. Effects of composition, thickness and temperature (preheat and
interpass)

3.3. Heat treatment of base materials and welded joints

3.4. Development of residual stress due solidification, cooling and
shrinkage

3.5. Preheating, post heating

3.6. Relationship between heat input and shrinkage, residual stress and
distortion

3.7. Corrective measures, procedure, welding technique, sequence, joint
preparation, pre-setting

3.8. Correction of distortion after welding

Number of hours > e-learning — 4h
> Self-Study - 4h
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4. Quality assurance and qualification in welding

Learning Outcomes e Knowing the main differences between quality assurance, quality
control and inspection systems and their use in welded fabrication.

e Knowing the influencing factors of the quality that are related to
equipment and personnel in welded fabrication.

e Knowledge on weld imperfections, the cause of their appearance,
avoidance and detection methods.

e Outline the operation modes of the principal destructive and NDT
methods, their advantages and disadvantages in welded fabrications

Pre-requisites - Materials used in fusion welding
- General welding aspects

Sub-topics to be covered | 4.1. Imperfections and acceptance criteria
4.1.1. Origin of imperfections: parent metal; welding process;
welder; joint preparation
4.1.2. Survey of specific weld imperfections and their cause
4.1.3. Influence of weld imperfections on product performance
4.2. Destructive testing of materials and welded joints (fracture test, bend
test, macro section test, hardness test, etc.)
4.3. Non-destructive testing of materials and welded joints
4.3.1. Surface inspection of cracks and other surface imperfections
by visual testing (VT), penetrant testing (PT) and magnetic
particle testing
4.3.2. Detectability of internal imperfections of welds by
radiographic testing (RT) and ultrasonic testing (UT)
4.4. Specification and qualification of welding procedures (EN 1SO
15609, 15614)
4.5. Welders qualification standard (EN 1SO 9606)

Number of hours > e-learning — 8h
> Self-Study - 8h

5. Technical drawing used in welding field

Learning Outcomes e Knowledge of the importance of the technical drawing in welding
applications
e Knowledge on how to elaborate and present a technical drawing
Pre-requisites General technical drawing knowledge

Sub-topics to be covered | 5.1. Components representation on the work drawing
5.2. Representation of machine parts (gears, screw threads, shafts, etc.)
5.3. Permanent and removable mechanical assemblies representation

Number of hours > e-learning — 2h
> Self-Study - 4h
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6. Specific norms of health and safety for welding processes

Learning Outcomes e Knowledge of the electricity, gases, fumes, fire, radiation and noise
risk factors associated with welding.

e Correct interpretation of the Health and Safety regulations with
respect to the above hazards

Pre-requisites - General welding aspects

Sub-topics to be covered | 6.1. Electric shock

6.2. UV-and heat radiation

6.3. Eye hazards

6.4. Burns and fires, fire prevention, fire fighting
6.5. Welding fumes

6.6. Respiratory hazards

6.7. Personal protective equipment and clothing
6.8. Noise hazards
6.9. Specific rules and regulations

Number of hours > e-learning — 2h
> Self-Study - 4h
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Part Il (Processes): Basics of fusion welding processes

1. Oxy-gas welding

Learning Outcomes e Oxy-gas welding principles description.

e Knowledge of the three flame types characteristics and applications
for each type

e |dentification of the potential hazards and methods of safe handling,
storage and working practices

e |dentification of the limitations and the range of process application
and recognize how to overcome the potential problems associated with
this process

Pre-requisites - General welding aspects
- Specific norms of health and safety for welding processes

Sub-topics to be covered | 1.1. Properties and storage of acetylene and oxygen

1.2. Supply of workshops with gasses

1.3. Standards for gas welding equipment

1.4. Pressure regulators (ISO 2503/1SO 7291)

1.5. Safety devices (ISO 5175)

1.6. Hoses/ hose connection (1ISO 3821, EN 560, EN 561, EN 1256)

1.7. Welding blowpipes; sizes and types (1SO 5172)
1.8. Care and maintenance of equipment

1.9. Process of combustion

1.10. Temperature profile

1.11. Flame adjustment

1.12. Typical welding parameters: choice of nozzle in function of weld
thickness, welding position

1.13. "Leftward" and "rightward" welding techniques

1.14. Checking for safe operation

Number of hours > e-learning — 2h
> Self-Study - 2h

2. Manual metal arc welding process

Learning Outcomes e Knowledge of the MMA welding principles

e Knowledge on how to select the appropriate type of current, polarity
and electrode according to application

e Identification of the application range, appropriate joint preparations
and how to overcome potential problems

Pre-requisites - General welding aspects
- Specific health and safety norms for welding processes

Sub-topics to be covered | 2.1. Control of welding current, instruments to be used and validation of
measuring instruments

2.2. Arc starting aids

2.3. Earthing arrangements, cables, electrode holders
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2.4. Maintenance of equipment condition of cables and connections;
cleanliness of contact faces; cleanliness of internal components

2.5. Covered electrodes (functions of the coating and rod, types of
electrodes)

2.6. Typical welding parameters and selection of electrode type and size

Number of hours

> e-learning — 2h
> Self-Study - 2h

3. TIG welding

Learning Outcomes

most common applications

appropriate values for welding parameters
e Use of and care for the equipment and accessories demonstration

e Knowledge of the TIG welding, arc ignition methods and their

e Knowledge of the most important applications and selection of the

Pre-requisites

- General welding aspects
- Specific norms of health and safety for welding processes

Sub-topics to be covered

3.1. Control of welding current, instruments to be used and
validation of measuring instrument

3.2. Arc starting devices

3.3. Earthing arrangements, cables, welding torches

3.4. Maintenance of equipment, conditions cables and connections,
cleanliness of contact faces, cleanliness of internal components,
gas supply and control

3.5. Checking for safe operation

3.6. Grinding of tungsten electrodes

3.7. Classification of tungsten electrodes (ISO 6848)

3.8. Classification of welding rods or wires used for TIG welding

3.9. Classification of shielding and backing gases (1SO 14175)

3.10.Size of rod or wire to be used

3.11.Sharpening and handling of tungsten electrodes

3.12. Proper use of backing gases

Number of hours

> e-learning — 4h
> Self-Study - 2h
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Gas metal arc welding (GMAW)

Learning Outcomes

e MIG/MAG welding principles description, including metal
transfer modes and their applications

e Identification of the most common applications for each type of
current, polarity and electrode

e Identification of the application range, appropriate joint
preparations and potential problems to be overcome

Pre-requisites

General welding aspects
Specific health and safety norms for welding processes

Sub-topics to be covered

4.1. Control of welding current, instruments to be used and
validation of measuring instrument

4.2. Earthen arrangements, cables, welding guns

4.3. Maintenance of equipment, condition on cables and
connections, cleanliness of contact faces, cleanliness of
internal components, gas supply and control

4.4. The wire feed unit and its proper operation

4.5. Checking for safe operation

4.6. Selection of wire types and size

4.7. Classifications of welding consumables (wire electrodes and
shielding gases)

4.8. Application of different types of wire electrodes size

4.9. Selection of shielding gases

4.10. Short arc, spray arc, globular arc, etc

4.11. Typical welding parameters as e.g. distance contact tube /
work piece, travel speed, gas flow rate, etc

4.12. Weld imperfections and possible problems specific to
GMAW (e.g. lack of fusion for solid wire)

4.13. Torch angle and technique (push and pull)

Number of hours

> e-learning — 4h
> Self-Study - 2h
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5. Submerged-Arc Welding

Learning Outcomes

e SAW principles description
e Identification of the application range and joint edge preparation
e Knowledge of the selection criteria of flux-wire combinations

Pre-requisites

- General welding aspects
- Specific norms of health and safety for welding processes

Sub-topics to be covered

5.1. SAW process principles

5.2. Consumables (functions of the flux and wire -solid or flux
cored, types of flux and wire, wire-flux combination)

5.3. Welding parameters: current, voltage, travel speed, type of flux
and particle size, etc

Number of hours

> e-learning — 1h
> Self-Study - 1h

6. Laser welding; Electron Beam welding; Plasma welding

Learning Outcomes

e Principles description of the mentioned welding processes and
their application

e |dentification of potential hazards and methods of safe handling
and working

Pre-requisites

- General welding aspects
- Specific health and safety norms for welding processes

Sub-topics to be covered

6.1. Basic principle of welding process

6.2. Welding parameters for each process

Number of hours

> e-learning — 1h
> Self-Study - 1h
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Curriculum eu-WELD

Continut Numar de ore
e-learning Studiu individual
Partea | (Tehnologie): Bazele tehnologice ale suddrii 26 30
Partea a- 11-a (Procese): Bazele proceselor de sudare prin topire 14 10
TOTAL 40 40

Partea | (Tehnologie): Bazele tehnologice ale sudarii

1. Aspecte generale ale sudarii

Rezultatele invatdarii

e Intelegerea principiilor proceselor e sudare prin topire

e Familiarizarea cu termenii, standardele si abrevierile specific
domeniului

e Dobandirea de cunostinte cu privire la modul de pregatire a rostului de
sudare

e Diferentele principalelor caracteristici ale surselor de putere utilizate
n cazul proceselor de sudare prin topire

Cerinte initiale

- Cunostinte tehnice generale

Teme prezentate

1.1. Clasificarea si prezentarea schematica a procedeelor de sudare

1.2. Numerele de referinta pentru procesele de sudare (EN 1SO 4063)

1.3. Pozitii de sudare si terminologie (EN 1SO 6947)

1.4, Reprezentarea simbolica a imbinarilor sudate (EN ISO 2553)

1.4.1. Tipuri de suduri: cap la cap si de colt

1.4.2. Pregatirea tipurilor de rosturi (EN 1SO 9692)

1.4.3. Simbolizarea sudurilor pe desenele tehnice

1.5. Procesul de pregatire a marginilor rostului imbinarii

1.5.1. Procese de tdiere aplicabile diferitelor tipuri de oteluri

1.5.2. Taierea cu flacara: principii si parametri, instalatii de
taiere, calitatea suprafetei taiate(e.g. ISO 9013)

1.5.3. Principiile prelucrari prin craituire cu arc si gaz

1.5.4. Alte procese de taiere ca : plasma si laser

1.6. Surse de putere pentru sudarea cu arc electric

1.6.1. Transformatoare pentru CA

1.6.2. Redresoare pentru CC

1.6.3. Invertoare pentru CA/CC

Numar de ore

> e-learning — 6h
> Studiu individual - 6h

=

Materiale utilizate la sudarea prin topire

Rezultatele invatarii

e Cunoasterea proprietdtile materialelor utilizate in procesele de
sudare prin topire
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e Identificarea materialelor de baza utilizate in procesele de sudare

prin topire
Cerinte initiale - Cunostinte tehnice generale
Teme prezentate 2.1 Proprietatile materialelor metalice

2.2 Clasificarea otelurilor

2.3 Aluminiu si aliajele de aluminiu

2.4 Titanul, nichelul, cuprul si alte metale si aliaje

Numair de ore > e-learning — 4h
> Studiu individual - 4h

3. Sudabilitatea materialelor si tratamente termice

Rezultatele invatarii e Cunoasterea aspectelor teoretice si practice cu privire la sudabilitatea
materialelor.

e Cunoasterea principalelor tratamente termice aplicabile materialelor
utilizate pentru realizarea structurilor sudate

e Explicarea detaliatd a originii, cauzelor si amploarea tensiunilor
remanente si deformatiei in imbinarile sudate

e Proceduri detaliate despre modul de reducere a tensiunilor si

deformatilor.
Cerinte initiale - Cunostinte generale cu privire la materialele de baza utilizate la
sudarea prin topire
Teme prezentate 3.1. Sudabilitatea materialelor (comportarea otelurilor de constructii la

sudarea prin topire)

3.2. Efectele compozitiei, grosimii si temperaturi (Preincazirea si
temperatura intre straturi)

3.3. Tratamente termice aplicate materialelor de baza si imbinarilor
sudate

3.4. Dezvoltarea tensiunilor reziduale Tn timpul solidificarii, racirii si
contractiilor

3.5. Preincilzirea si Incalzirea dupd sudare

3.6. Dependenta dintre energia liniara tensiuni reziduale si deformatii
3.7. Masuri corective, tehnici de sudare, secvente de lucru, pregatirea
rostului, presetari

3.8. Corectarea deformatiilor dupa sudare

Numdr de ore > e-learning — 4h
> Studiu individual - 4h
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4. Asigurarea calititii si calificarea la sudare

Rezultatele invatarii e Cunoasterea principalelor diferente dintre asigurarea calitatii, controlul
calitatii si inspectie si utilizarea lor in fabricarea constructiilor sudate.

e Cunoasterea factorilor de influenta ai calitatii cu privire la
echipamentele si personalul implicat Tn fabricarea constructiilor
sudate.

e Cunoasterea imperfectiunilor cordonului de sudurd, cauza aparitiei
acestora, metodele de evitare si detectare.

e Descrieti modurile de operare ale principalelor metode de examinare
distructive si nedistructive, avantajele si dezavantajele acestora in
fabricarile sudate

Cerinte initiale - Materiale utilizate la sudarea prin topire
- Aspecte generale ale sudarii

Teme prezentate 4.1,  Imperfectiuni si criteriile de acceptare

4.1.1. Originea imperfectiunilor: materialul de baza; procese de
sudare; sudor; pregétirea rostului
4.1.2. Studiul imperfectiunilor specifice apérute la sudare si a
cauzelor de aparitie
4.1.3. Influenta imperfectiunilor asupra performantelor
produselor

4.2. Incercari distructive ale materialelor si imbindrilor sudate (incercarea
la tractiune,incercarea la Indoire, examinarea macroscopoca,
incercarea la duritate, etc.)

4.3. Examinarea nedistructivd a materialelor si imbinarilor sudate

4.3.1. Examinarea la suprafata a fisurilor si a altor imperfectiuni de
suprafata
4.3.2. Detectarea imperfectiunilor din interior din suduri
4.4, Specificatia si calificarea procedurii de sudare (EN 1ISO 15609,
15614)
4.5. Calificarea personalului sudor (EN ISO 9606)

Numdr de ore > e-learning — 8h
> Studiu individual - 8h

5. Desenul tehnic utilizat in domeniul sudarii

Rezultatele invatarii e Cunostinte cu privire la importanta desenului tehnic in aplicatiile de
sudare

e Cunostinte cu privire la modul de elaborare si prezentare a desenului
tehnic

Cerinte initiale - Cunostinte generale cu privire la desenul tehnic

Teme prezentate 5.1. Reprezentarea componentelor pe desenele tehnice

5.2. Reprezentarea elementelor mecanismelor (roti dintate, suruburi
filetate, arbori, etc.)
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5.3. Reprezentarea asamblarilor demontabile si nedemontabile

Numdr de ore > e-learning — 2h
> Studiu individual - 4h

6. Reguli specifice de sanatate si securitate pentru procesele de sudare

Rezultatele invatarii e Cunoasterea factorilor de risc de electrocutare, gaze, fum, incendiu,
radiere i zgomot asociati cu sudarea.

e Interpretarea corectd a regulilor de Sanatate si Securitate iTn munca cu
privire la pericolele specifice proceselor de sudare

Cerinte initiale - Aspecte generale ale sudarii

Teme prezentate 6.1. Socul electric
6.2. Radiatiile UV - si termice
6.3. Pericole pentru ochi

6.4. Arsuri si incendii, prevenirea incendiilor, combaterea incendiilor

6.5. Fumul degajat in timpul sudarii

6.6. Riscuri respiratorii

6.7. Imbracaminte si echipament individual de protectie
6.8. Pericole cauzate de zgomot

6.9. Reguli si reglementari specifice

Numdr de ore > e-learning — 2h
> Studiu individual - 4h
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Part 11 (Procese): Bazele proceselor de sudare prin topire

1. Sudarea cu flacara

Rezultatele invatarii e Principiile sudarii cu flacara.

e Cunoasterea caracteristicilor si a aplicatiilor pentru cele trei tipuri de
flacara

e Identificarea posibilelor pericole si metode de manipulare, stocare si
lucru in conditii de siguranta

e Identificarea limitarilor si a domeniului aplicatiilor si cunoasterea
principalelor probleme ale procesului de sudare

Cerinte initiale - Aspecte generale ale sudarii
- Norme specifice de sanatate si securitate pentru procesele de sudare
Teme prezentate 1.1. Proprietatile si stocarea acetilenei si a oxigenului

1.2. Alimentarea cu gaze a posturilor de lucru

1.3. Standarde pentru echipamentele de sudare cu gaz

1.4. Regulatoare de presiune (ISO 2503/1SO 7291)

1.5. Dispozitive de siguranta (1SO 5175)

1.6. Furtune, conectori (ISO 3821, EN 560, EN 561, EN 1256)

1.7. Arzatoare pentru sudare; dimensiuni si tipuri (ISO 5172)

1.8. Ingrijirea si intretinerea echipamentelor
1.9. Procese de combustie

1.10. Temperatura flacarii

1.11. Reglarea flacarii

1.12. Parametrii specifici de sudare: alegerea duzei in functie de
grosimea componentelor, pozitii de sudare

1.13. Tehnici de sudare: de la dreapta la stanga, de la stanga la dreapta

1.14. Siguranta in operare

Numadr de ore > e-learning — 2h
> Studiu individual - 2h

2. Sudarea manuali cu electrod invelit

Rezultatele invatarii e Cunostinte cu privire la principiile sudarii SMEI

e Cunostinte cu privire la selectarea tipului de curent, polaritate si a
tipului de electrod in conformitate cu cerintele aplicatiilor

e I[dentificarea domeniului de utilizare, pregatirea rostului si rezolvarea
eventualelor probleme aparute la sudare

Cerinte initiale - Aspecte generale ale sudarii
- Norme specifice de sanatate si securitate pentru procesele de sudare
Teme prezentate 2.1. Setarea curentului de sudare, utilizarea echipamentelor pentru
sudare

2.2. Amorsarea arcului
2.3. Legarea la Tmpamantare, cabluri, tipuri de portelectrod

2.4. Intretinerea echipamentelor, a cablurilor si conexiunilor
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2.5.

Electrozii inveliti (functiile invelisului si vergelei, tipurile de
electrozi)

2.6.

Parametrii regimului de sudare, alegerea tipului si dimensiunii
electrodului

Numadar de ore

> e-learning — 2h
> Studiu individual - 2h

3. Sudarea TIG (Sudarea in mediu de gaz protector cu electrod nefuzibil)

Rezultatele invatarii e Cunostinte cu privire la procesul de sudare TIG, aprinderea
arcului
e Cunostinte cu privire la cele mai importante aplicatii si alegerea
valorilor parametrilor regimului de sudare
e Utilizarea echipamentelor si a accesoriilor
Cerinte initiale - Aspecte generale ale sudarii
- Norme specifice de sanatate si securitate pentru procesele de
sudare
Teme prezentate 3.1. Controlul curentului de sudare, instrumente de masurare utilizate
3.2. Metode de amorsare a arcului
3.3. Posibilitati de legare la masa, cabluri, pistolete de sudare
3.4. Intretinerea echipamentelor, cabluri si conectic, curatirea

componentelor de contact, curatirea elementelor interioare,
alimentarea cu gaz

3.5. Siguranta in functionare

3.6. Ascutirea electrozilor de tungsten

3.7. Clasificarea electrozilor de tungsten (ISO 6848)

3.8. Clasificarea vergelelor sau a sarmelor utilizate la sudarea TIG

3.9. Clasificarea gazelor de protectie (1ISO 14175)

3.10.Dimensiuni ale vergelelor si a sarmelor

3.11.Depozitarea electrozilor de tungsten

3.12. Folosirea corecta a gazului de protectie la ridacina

Numar de ore

> e-learning — 4h
> Studiu individual - 2h
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4. Sudarea MIG/MAG (Sudarea in mediu de gaz protector cu electrod fuzibil)

Rezultatele invatarii e Descrierea principiilor sudarii MIG/IMAG, a modului de transfer
si a principalelor aplicatii
e Identificarea principalelor aplicatii pentru fiecare tip de curent,
polaritate si sarma electrod
e Pregitirea rostului pentru sudare si posibile probleme
Cerinte initiale = Aspecte generale ale sudarii
- Norme specifice de sanatate si securitate pentru procesele
de sudare
Teme prezentate 4.1. Controlul curentului de sudare, instrumente de masurare
utilizate
4.2. Legaturi de impamantare, cabluri, echipamente de sudare
4.3. Intretinerea echipamentelor, asigurarea cablurilor si a
conexiunilor, curdtarea componentelor de contact, curatarea
componentelor interne, alimentarea cu gaz si controlul
acestuia
4.4. Unitatea de alimentare cu sarma si modul de functionare al
acesteia
4.5. Siguranta in functionare
4.6. Stabilirea tipului si dimensiunii sarmei
4.7. Clasificarea consumabilelor pentru sudare (sarme electrod si
gaze de protectie)
4.8. Aplicatii ale diferitelor tipuri de dimensiuni ale sarmei
electrod
4.9. Alegerea gazului de protectie
4.10. Arc scurt, spray arc, arc globular, etc
4.11. Parametrii de sudare
4.12. Imperfectiuni la sudare si probleme specifice sudarii
MIG/MAG
4.13. Unghiul pistoletului si tehnica de sudare (push and pull)

Numar de ore

> e-learning — 4h
> Studiu individual - 2h
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Sudarea automata sub strat de flux (SAF)

Rezultatele invatarii

e Principiul sudarii SAF
e Identificarea domeniului de aplicatii si pregatirea rostului
e Cunostinte cu privire la criteriile de alegere a cuplului sarma-flux

Cerinte initiale

- Aspecte generale ale sudarii
- Norme specifice de sanatate si securitate pentru procesele de
sudare

Teme prezentate

5.1. Principiul sudarii SAF

5.2. Consumabile (functiile fluxului si sirme pentru sudare — pline si
tubulare, tipuri de fluxuri si sairme, cuplul sarma-flux)

5.3. Parametrii regimului de sudare: curent, tensiune, viteza sudare,
etc.

Numar de ore

> e-learning — 1h
> Studiu individual - 1h

6. Sudarea cu laser, cu fascicul de electroni, cu plasma

Rezultatele invatarii

e Principiile procedeelor de sudare mentionate si domeniul de
aplicare

e Identificarea pericolelor si a metode de manipulare si exploatare
in siguranta

Cerinte initiale

- Aspecte generale ale sudarii
- Norme specifice de sanatate si securitate pentru procesele de sudare

Teme prezentate

6.1. Principiile de baza ale proceselor

6.2. Parametrii regimului de sudare

Numar de ore

> e-learning — 1h
> Studiu individual - 1h
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Distribution of teaching hours in eu-WELD curriculum
Az eu-WELD-tananyag f6 moduljainak éraszama

Teaching hours
Oraszam
Content — Modul neve
E-learning Self-study
Onképzés
Part | (technology): Basics of welding technology 26 30
I. rész: Hegesztéstechnolodgiai alapismeretek
Part Il (processes): Basics of fusion welding processes 14 10
Il. rész: Az 6mlesztbhegesztési eljarasok alapvetd jellemzéi
TOTAL # Osszesen 40 40

Part | (technology): Basics of welding l. rész: Hegesztéstechnoldgiai
technology alapismeretek
1.|General welding aspects A hegesztés alapjai 6h
+ Classification and schematic * A hegesztési eljarasok
presentation of welding processes * A hegesztésben hasznalt roviditések
» Abbreviations used for welding * Hegesztési helyzetek
processes * A hegesztési varratok jeldlései
* Welding positions and terminology « Elelékészités
* Symbolic representation of joints * Az ivhegesztési aramforrasok
» Edge preparation processes
» Power sources for arc welding
2.|Materials used in fusion welding Jol hegeszthetd alapanyagok 6h
» Properties of metallic materials » A fémes anyagok tulajdonsagai
» Manufacture and classification of steels |* Az acélok gyartasa és osztalyozasa
» Copper and copper alloys * Aréz és Otvozetei
 Nickel and nickel alloys * A nikkel és 6tvozetei
* Aluminium and aluminium alloys * Az aluminium és 6tvozetei
+ Titanium and other metals and alloys |+ A titan és Otvozetei
 Filler material and auxiliaries * Hegesztbanyagok és segédanyagok
3.|Materials weldability and heat Az anyagok hegeszthetdsége és 4h
treatment hékezelése
+ Materials weldability (behaviour of * Hegesztetéség (az anyagok
structural steels in fusion welding) viselkedése az dmlesztbhegesztés
* Heat treatment of base materials and soran)
welded joints » Az alapanyagok és a hegesztett
kotések hbkezelése
Project number: 2016-1-RO01-KA202-024508 Page 2
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Part | (technology): Basics of welding l. rész: Hegesztéstechnoldgiai
technology alapismeretek
4.|Quality assurance and qualification in | Mindségbiztositas és a hegesztdk 6h
welding mindsitése
» Imperfections and acceptance criteria |+ Az eltérések és elfogadasi szintjik
» Destructive testing of materials and * Roncsolasos anyagvizsgéalatok
welded joints * Roncsolasmentes anyagvizsgalatok
* Non-destructive testing of materials * A hegesztéstechnoldgia tervezése
and welded joints * A hegesztdk és gépkezel6k mindsitése
* Welding procedure qualification
» Welder and welder operator
gualification
5.|Technical drawing used in welding A hegesztés rajzi abrazolésai 2h
field * Arészegységek rajzi abrdzolasa
« Components representation on the « Az alkatrészek dbrazolasa (fogaskerék,
work drawing csavar, tengely stb.)
* Representation of machine parts + Allando és szerelhetd gépegységek
(gears, screw threads, shafts, etc.) abrazolasa
« Permanent and removable mechanical
assemblies representation
6.|Specific norms of health and safety for |Egészségvédelem és munkabiztonsag 2h
welding processes a hegesztésben
TOTAL Part | Az |. rész 6sszesen: | 26h
Part Il (Processes): Basics of fusion Il. rész: Az dmlesztéhegesztési
welding processes eljarasok alapveté jellemzéi
1./ Oxy-gas welding A langhegesztés 2h
2.|Manual metal arc welding process A bevont elektrédas kézi ivhegesztés 2h
3.|TIG welding A volframelektrodés ivhegesztés 2h
4. MIG/MAG/FCAW welding A huzalelektrédas, védégazos 4 h
ivhegesztés
5.| Submerged-Arc Welding A fedett ivli hegesztés 2h
6.| Laser welding; Electron Beam welding; Lézersugaras hegesztés, elektronsugaras | 2 h
Plasma welding hegesztés, plazmaivhegesztés
TOTAL Part Il A ll. rész 6sszesen: |14 h
TOTAL A teljes képzés 6sszesen: |40 h
Project number: 2016-1-RO01-KA202-024508 Page 3
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Részletes tananyag

I. rész: Hegesztéstechnologiai alapismeretek
Part | (Technology): Basics of welding technology

1. General
welding as-
pects

1. Altalanos hegesztési modszerek

Learning Out-
comes

— Understanding the main principles regarding the
fusion welding processes

— Getting familiar with the specific terms, standards
and abbreviations in the field

— Acquiring knowledge on how to prepare the joint
for welding

— Differences in the main characteristics of the
power sources used in fusion welding processes

- A flziés hegesztési folyamatokra
vonatkoz6 fébb elvek megértése

- Ismertesse a szakter(let konkrét
kifejezéseit, szabvanyait és roviditéseit

- Tudas megszerzése a hegesztési izilet
elékészitéserdl

- Klllénbségek a fuzios hegesztési
folyamatokban hasznalt dramforrasok f6
jellemzéiben

Pre-requisites

— General technical knowledge

El6feltételek - Altalanos miiszaki ismeretek

Sub-topics to
be covered

1.1. Classification and schematic presentation of
welding processes

1.1. A hegesztési folyamatok osztalyozasa
és vazlatos bemutatasa

1.2. Abbreviations used for welding processes (EN
ISO 4063)

1.2. A hegesztési folyamatokhoz hasznalt
roviditések (EN 1SO 4063)

1.3. Welding positions and terminology (EN ISO
6947)

1.3. Hegesztési pozicidk és terminoldgia
(EN ISO 6947)

1.4. Symbolic representation of joints (EN ISO 2553)

1.4. Az izliletek szimbolikus abrazolasa
(EN ISO 2553)

1.4.1. Types of welds: butt and fillet

1.4.1. A varratok tipusai: csikk és filé

1.4.2. Types of joints (EN ISO 9692)

1.4.2. Az izliletek tipusai (EN ISO 9692)

1.4.3. Technical drawing symbols of welds

1.4.3. A hegesztési varratok technikai rajza

1.5. Edge preparation processes

1.5. El elékészitési folyamatok

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

1.5.1. Megfelel§ vagasi folyamatok
kiilénbdz6 tipusu acélok megfeleld vagasi

surface fellletének eléréséhez
1.5.2. Flame cutting: principles and parameters, |1.5.2. Langvagas: elvek és paraméterek,
cutting blow pipes, cutting machines; fuvocsdvek vagasa, vagogépek; a vagott
quality of cut surfaces (e.g. ISO 9013) felliletek minésége (példaul ISO 9013)
1.5.3. Arc gouging and gas gouging principles | 1.5.3. ivhzés és gazfurés alapelvei
1.5.4. Other cutting processes as: plasma, laser, |1.5.4. Egyéb vagasi folyamatok, pl .:

mechanical cutting

plazma, lézer, mechanikai vagas

1.6. Power sources for arc welding

1.6. Aramforrasok ivhegesztéshez

1.6.1. Transformers use of AC

1.6.1. Transzformatorok AC hasznélata

Project number: 2016-1-RO01-KA202-024508
This project has been funded with support from the European Commission. This communication reflects the views only of the
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1.6.2. Rectifiers for DC

1.6.2. Egyenaramu egyeniranyitdk

1.6.3. Inverters for AC/DC

1.6.3. AC / DC frekvenciavaltdk

Number of
hours

— e-learning — 6h
— Self-Study - 6h

Orak szama
- e-tanulas - 6 6ra
- 6nképzés - 6h

2. Materials used
in fusion welding

2. A fuziés hegesztésben hasznalt a-
nyagok

Learning Out-
comes

- Knowing the properties of the materials
used in fusion welding processes

- Identification of the base materials used in
fusion welding processes

Tanulasi eredmények

- A fuzids hegesztési folyamatokban hasznalt
anyagok tulajdonsagainak ismerete

- A fuzids hegesztési folyamatokban hasznalt
alapanyagok azonositasa

Pre-requisites

— General technical knowledge

EI,6feItéteIek
- Altalanos miiszaki ismeretek

Sub-topics to be | 2.1 Properties of metallic materials Alarendelt témak
covered 2.4. A fémes anyagok tulajdonsagai
2.2 Classification of steels 2.5. Az acélok osztalyozasa
2.3 Aluminium and aluminium alloys 2.6 Aluminium és aluminium 6tvozetek
2.4 Titanium, nickel, copper and other metals |2.7 Titan, nikkel, réz és mas fémek és 6t-
and alloys vOzetek
Number of hours | — e-learning — 4h Orak szama
— Self-Study - 4h - e-tanulds - 4 6ra
- Onképzés - 4 dra
3. Materials 3. Anyagok hegeszthetésége és hékeze-
weldability and lése
heat treatment

Learning Out-
comes

Knowing different theoretical and practical as-
pects concerning the materials weldability.
Knowing the main heat treatments applied for
the materials used for welded structures
Explain fully the origin, influencing factors and
magnitude of residual stress and distortion in
welded fabrication.

Detailed procedures on how to minimize dis-
tortion and stress

Tanulasi eredmények
Az  anyagok
vonatkozé kilonbdzé elméleti
gyakorlati szempontok ismerete.
- A hegesztett szerkezetekhez fel-
hasznalt anyagok f6bb hdkeze-
léseinek ismerete

-Magyarézza meg hegesztett gyartas
eredetét, befolyasold tényezfit és a
maradék feszliltség és torzitds mé-
rtékét.

- Részletes eljarasok a torzitas és a
stressz minimalizalasara

hegeszthetéségére
és

Pre-requisites

General knowledge regarding the base mate-

Elofeltételek

Project number: 2016-1-RO01-KA202-024508
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rials used in fusion welding processes

- Altalanos ismeretek a fziés hegesztési el-
jarasok alapanyagaira vonatkozoan

Sub-topics  to|3.1. Materials weldability (behaviour of structural | Alarendelt témak
be covered steels in fusion welding)
3.1. Anyagok hegeszthet8sége (szerkezeti
acélok viselkedése fuziés hegesztésben)
3.2. Effects of composition, thickness and tem- | 3.2. A kompozicié, a vastagsag és a hémé-
perature (preheat and interpass) rséklet hatasa (elémelegités és atfedés)
3.3. Heat treatment of base materials and welded |3.3. Alapanyagok és hegesztett kotések
joints hékezelése
3.4. Development of residual stress due solidifica- | 3.4. A maradék feszliltség kialakulédsanak
tion, cooling and shrinkage koszonhetd szilardodas, hiités és zsugorodas
3.5. Preheating, post heating 3.5. Elémelegités, utoflités
3.6. Relationship between heat input and shrink- | 3.6. A hébevitel és a zsugorodas kdzotti
age, residual stress and distortion kapcsolat, maradék feszliltség és torzitas
3.7. Corrective measures, procedure, welding 3.7. Javitd intézkedések, eljaras, hegesztési
technigque, sequence, joint preparation, pre- technika, sorrend, k0zos el6készités, elébeal-
setting litas
3.8. Correction of distortion after welding 3.8. A torzitas korrigalasa hegesztés utan
Number of| — e-learning - 4h Orak szama
hours - Self-Study - 4h - e-tanulds - 4 dra

- Onképzés - 4 éra

4. Quality assur-
ance and qualifi-
cation in welding

8. Mindségbiztositas és mindsités a
hegesztéshen

Learning Out- | - Knowing the main differences between qual- | Tanulasi eredmények
comes ity assurance, quality control and inspection | - A mindségbiztositas, a
systems and their use in welded fabrication. | minGségellenérzés és az ellendrzési

- Knowing the influencing factors of the quali- | rendszerek fébb kuldnbségeinek
ty that are related to equipment and person- | ismerete, és hasznélatuk a hegesztett
nel in welded fabrication. gyartas soran.

- Knowledge on weld imperfections, the | - A hegesztési hianyossagok,
cause of their appearance, avoidance and | megjelenéslk okainak, elkeriilésének és
detection methods. kimutatasi modszerének ismerete.

— Outline the operation modes of the principal | - Ismertesse a legfontosabb destruktiv és
destructive and NDT methods, their ad- | NDT moddszerek mikodési médjait,
vantages and disadvantages in welded fab- | elényeit és  hatrdnyait  hegesztett
rications uzemekben

Pre-requisites - Materials used in fusion welding Eléfeltételek

- General welding aspects - A flzids hegesztésben hasznalt a-

nyagok

- Altalanos hegesztési szempontok

Project number: 2016-1-RO01-KA202-024508
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Sub-topics to be
covered

4.1.

Imperfections and acceptance criteria

Alarendelt témak
4.1. Behatasok és elfogadasi kritériumok

4.1.1. Origin of imperfections: parent

41.1. A tokéletlenségek eredete: fém

metal; welding process; welder; alapanyag; hegesztési folyamat;
joint preparation hegesztd; koz0s elbkészités
4.1.2. Survey of specific weld imperfec- 41.2. Kiilonleges hegesztési

tions and their cause

hianyossagok és azok okainak felmérése

4.1.3. Influence of weld imperfec-

tions on product performance

4.1.3. A hegesztési hianyossagok hatasa
a termék teljesitményére

4.2. Destructive testing of materials and weld- | 4.2. Az anyagok és a hegesztett kdtések
ed joints (fracture test, bend test, macro roncsolasos vizsgalata (torésvizsgalat,
section test, hardness test, etc.) hajlitdvizsgalat, makroszakasz teszt,

keménységvizsgalat stb.)
4.3. Non-destructive testing of materials and 4.3. Az anyagok és hegesztett kotések
welded joints roncsolasmentes vizsgalata
4.3.1. Surface inspection of cracks and 4.3.1. A repedések és egyéb fellleti hibak
other surface imperfections by vis- | fellleti vizsgalata vizualis teszteléssel
ual testing (VT), penetrant testing | (VT), begatolé vizsgélattal (PT) és
(PT) and magnetic particle testing | magneses részecske vizsgalataval

4.3.2. Detectability of internal imperfec- 43.2. A hegesztések belsd
tions of welds by radiographic test- | tokéletlenségeinek rontgenfelvételes (RT)
ing (RT) and ultrasonic testing (UT) | és ultrahangos vizsgélata (UT)

4.4. Specification and qualification of welding | 4.4. A hegesztési eljarasok specifikacidja
procedures (EN ISO 15609, 15614) és mindsitése (EN ISO 15609, 15614)

4.5. Welders qualification standard (EN ISO 4.5. Hegeszt6k mindsitési szabvanya (EN
9606) ISO 9606)

Number of hours - e-learning — 8h Orak szama

— Self-Study - 8h

- e-tanulas - 8 ora
- Onképzés - 8 dra

5. Technical draw-
ing used in welding
field

9. A hegesztési teriileten hasznalt
miiszaki rajz

Learning Outcomes

Knowledge of the importance of the tech-
nical drawing in welding applications
Knowledge on how to elaborate and pre-
sent a technical drawing

Tanulasi eredmények
- Atechnikai rajz fontossaganak
ismerete a hegesztési alkal-
mazasokban
- - Atechnikai rajz kidol-
gozasanak és bemutatasanak
ismerete

Pre-requisites

General technical drawing knowledge

Elofeltételek
Altalanos technikai rajz

tudas
Sub-topics  to  be| 5.1. Components representation on the work | Alarendelt témak
covered drawing 9.1. Osszetevik

abrazolasa a munka
rajzan

Project number: 2016-1-RO01-KA202-024508
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5.2. Representation of machine parts (gears,
screw threads, shafts, etc.)

9.2. Gépalkatrészek (fo-
gaskerekek, csa-
varmenetek, tengelyek
stb.) abrézolésa

5.3. Permanent and removable mechanical
assemblies representation

9.3. Allandd és eltavoli-
thatd mechanikus
szerkezetek abrazolasa

Number of hours

- e-learning - 2h
- Self-Study - 4h

Orak szama
- e-tanulas - 2 6ra
- Onképzés - 2 dra

6. Specific norms of
health and safety for
welding processes

12. A hegesztési folyamatokra vonat-
kozd egészségiigyi és biztonsagi
normak

Learning Outcomes

- Knowledge of the electricity, gases, fumes,
fire, radiation and noise risk factors associ-
ated with welding.

— Correct interpretation of the Health and
Safety regulations with respect to the above
hazards

Tanulasi eredmények

- A hegesztéssel kapcsolatos villamos en-
ergia, gazok, fustok, tliz, sugarzas és
zajartalom ismerete

- A hegesztéssel kapcsolatos villamos en-
ergia, gazok, fistok, tliz, sugarzas és
zajartalom ismerete

- Az egészsegugyi és biztonsagi eldirasok
helyes értelmezése a fenti veszélyekkel
kapcsolatban

Pre-requisites

- General welding aspects

Elofeltételek
- Altalanos hegesztési szempontok

Sub-topics to be| 6.1. Electric shock Alarendelt témak
covered 12.1 Aramités
6.2. UV- and heat radiation 12.2. UV- és hésugarzas
6.3. Eye hazards 12.3. Szemkockézat
6.4. Burns and fires, fire prevention, fire 12.4. Egések és tiizek, tlizmegelzés,
fighting tlzoltas
6.5. Welding fumes 12.5. Hegesztési fust
6.6. Respiratory hazards 12.6. Léguti veszélyek
6.7. Personal protective equipment and cloth- | 12.7. Személyi védéfelszerelés és ruhazat
ing
6.8. Noise hazards 12.8. Zaj kockazatok
6.9. Specific rules and regulations 12.9. Kil6nleges szabalyok és eldirasok
Number of hours - e-learning — 2h Oréak szama

- Self-Study - 4h

- e-tanulas - 2 6ra
- 6nképzés - 4 dra

Project number: 2016-1-RO01-KA202-024508
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Part Il (Processes): Basics of fusion welding processes

Il. Rész (folyamatok): A fuzids hegesztési folyamatok alapjai

1. Oxy-gas
welding

1. Oxigénes hegesztés

Learning Outcomes

Oxy-gas welding principles description.
Knowledge of the three flame types char-
acteristics and applications for each type
Identification of the potential hazards and
methods of safe handling, storage and
working practices

Identification of the limitations and the
range of process application and recog-
nize how to overcome the potential prob-
lems associated with this process

Tanulasi eredmények

- Oxigénes hegesztési elvek
leirasa.

- Aharom lang tipus jellemzGinek
ismerete és alkalmazasa minden
tipus esetében

- Abiztonsagos kezelésre,
tarolasra és munkavégzésre
vonatkozo lehetséges veszélyek
és modszerek azonositasa

- Afolyamat alkalmazésanak
korének és korlatainak azo-
nositasa, és annak felismerése,
hogyan lehet tuljutni a folyamattal
kapcsolatos potencialis prob-
lémakon

Pre-requisites

General welding aspects
Specific norms of health and safety for
welding processes

Eléfeltételek
- Altalanos hegesztési szempontok
- Ahegesztési folyamatokra vonat-
kozb egészségiigyi és biztonsagi

normak
Sub-topics to be cov-| 1.1. Properties and storage of acetylene and | Alarendelt témak
ered oxygen 1.1. Az acetilén és az oxigén tulajdonsagai
és tarolasa
1.2. Supply of workshops with gasses 1.2. Géazlizem( mihelyek ellatasa
1.3. Standards for gas welding equipment | 1.3. A gazhegeszt6 berendezések szab-
vanyai
1.4. Pressure regulators (1SO 2503/ISO 1.4. Nyomasszabalyozék (ISO 2503 / 1ISO
7291) 7291)
1.5. Safety devices (ISO 5175) 1.5. Biztonsagi eszkdzok (ISO 5175)
1.6. Hoses/ hose connection (ISO 3821, EN | 1.6. Téml6k / tdmlécsatlakozasok (1ISO
560, EN 561, EN 1256) 3821, EN 560, EN 561, EN 1256)
1.7. Welding blowpipes; sizes and types 1.7. Hegesztési fuvocsovek; méretek és
(1SO 5172) tipusok (I1SO 5172)
1.8. Care and maintenance of equipment 1.8. A berendezések védelme és

karbantartasa

Project number: 2016-1-RO01-KA202-024508
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1.9. Process of combustion

1.9. Az égés folyamata

1.10. Temperature profile

1.10. Hémérsékleti profil

1.11.Flame adjustment

1.11. Lang beallitas

1.12. Typical welding parameters: choice of
nozzle in function of weld thickness,
welding position

1.12. Tipikus hegesztési paraméterek:
fuvoka valasztasa a hegesztési vastagsag
flggvényében, hegesztési helyzet

1.13."Leftward" and "rightward" welding tech-
niques

1.13. "Balra" és "jobbra" hegesztési tech-
nikak

1.14. Checking for safe operation

1.14. A biztonséagos Uzemeltetés el-
len6rzése

Number of hours

- e-learning - 2h
- Self-Study - 2h

Orak szama
- e-tanulas - 2 6ra
- Onképzés — 2 6ra

2. Manual metal
arc welding
process

2. Kézi fém ivhegesztés

Learning Outcomes

- Knowledge of the MMA welding principles

— Knowledge on how to select the appropri-
ate type of current, polarity and electrode
according to application

- lIdentification of the application range, ap-
propriate joint preparations and how to
overcome potential problems

c
- Annak megismerése, hogyan kell kivala-
sztani a megfeleld tipust aramot, polaritast
és elektrodot az alkalmazasnak megfeleléen

Pre-requisites

- General welding aspects
- Specific health and safety norms for weld-

ing processes

Eléfeltételek

- Altalanos hegesztési szempontok

- A hegesztési folyamatokra vonatkozo
klldnleges egészségligyi és biztonsagi
el6irasok

Sub-topics to be cov-
ered

2.1. Control of welding current, instruments

to be used and validation of measuring

Alarendelt témak
2.1. A hegesztéaram vezérlése, a mé-

instruments réeszkozok hasznalatanak és validalasanak
ellendrzése
2.2. Arc starting aids 2.2. Iv kezdési segédeszkozok
2.3. Earthing arrangements, cables, elec- 2.3. Foldelrendezés, kabelek, elektréda-

trode holders

tartok

2.4. Maintenance of equipment condition of
cables and connections; cleanliness of
contact faces; cleanliness of internal

components

2.4. A kabelek és csatlakozasok allapotanak
karbantartasa; érintkezési fellletek tiszt-
asaga; a belsé komponensek tisztasaga

2.5. Covered electrodes (functions of the

coating and rod, types of electrodes)

2.5. Fedett elektrodak (a bevonat és rud
funkcioi, az elektrddak tipusa)

Project number: 2016-1-RO01-KA202-024508
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2.6. Typical welding parameters and selec-
tion of electrode type and size

2.6. Tipikus hegesztési paraméterek és az
elektrod tipusanak és méretének kivalaszt-
asa

Number of hours - e-learning - 2h Orak szama
— Self-Study - 2h - e-tanulas - 2 6ra
- 6nképzés — 2 dra
3. TIG 3. TIG hegesztés
welding
Learning - Knowledge of the TIG welding, arc ignition methods | Tanulasi eredmények

Outcomes and their most common applications - A TIG hegesztés, az ivgyUjtasi modszerek
- Knowledge of the most important applications and | és a leggyakoribb alkalmazéasok ismerete
selection of the appropriate values for welding pa-|- A legfontosabb alkalmazasok ismerete és
rameters a hegesztési paraméterek megfelelé ér-
- Use of and care for the equipment and accessories | tékeinek kivalasztasa
demonstration - A berendezés hasznélata és védelme val-
amint a tartozékok bemutatasa
Pre- - General welding aspects Eléfeltételek
requisites - Specific norms of health and safety for welding pro- |- Altalanos hegesztési szempontok

cesses

- A hegesztési folyamatokra vonatkozo
kllonleges egészseégugyi és biztonsagi
el6irasok

Sub-topics to
be covered

3.1

Control of welding current, instruments to be used
and validation of measuring instrument

Alarendelt témak
3.1. A hegeszt6aram vezérlése, a mé-
rédm(iszer hasznalata és mérése

3.2.

Arc starting devices

3.2. Az Iv kezdés eszkozei

3.3.

Earthing arrangements, cables, welding torches

3.3. Foldelrendezés, kabelek, hegeszt-
Opisztolyok

34.

Maintenance of equipment, conditions cables and
connections, cleanliness of contact faces, cleanli-
ness of internal components, gas supply and con-
trol

3.7. A berendezések karbantartésa, a kon-
denzéatorok és a csatlakozasok megléte, az
érintkezési feluletek tisztasaga, a belso alka-
trészek tisztasaga, a gazellatas és a vezér-
lés

3.5.

Checking for safe operation

3.8. A biztonsagos lizemeltetés ellenérzése

3.6.

Grinding of tungsten electrodes

3.9. Volframelektrédak csiszolasa

3.7.

Classification of tungsten electrodes (ISO 6848)

3.10. A volframelektrodak osztalyozasa (ISO
6848)

3.8.

Classification of welding rods or wires used for
TIG welding

3.11. ATIG hegesztésre hasznalt hegeszt-
Opélcak vagy vezetékek besorolasa

3.9.

Classification of shielding and backing gases (ISO
14175)

3.12. Az ayékolas és a hattérgazok oszt-
alyozasa (SO 14175)

Project number: 2016-1-RO01-KA202-024508
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3.10. Size of rod or wire to be used

3.13. A hasznélandé rid vagy huzal mérete

3.11. Sharpening and handling of tungsten electrodes

3.14. A volframelektrodak élezése és keze-
lése

3.12.Proper use of backing gases

3.15. A hattérgazok megfeleld hasznélata

Number  of| - e-learning —4h Orak szama
hours - Self-Study - 2h - e-tanulas - 4 6ra
- Onképzés - 2 dra

4. Gas 4, Gaz-fém ivhegesztés (GMAW)

metal arc

welding

(GMAW)
Learning - MIG/MAG welding principles description, including | Tanulasi eredmények
Outcomes metal transfer modes and their applications - A MIG / MAG hegesztési elvek leirasa,

- ldentification of the most common applications for
each type of current, polarity and electrode
- ldentification of the application range, appropriate
joint preparations and potential problems to be
overcome

beleértve a fématviteli modokat és azok
alkalmazasat

- A leggyakrabban hasznalt alkalmazasok
azonositasa minden egyes tipusu aram,
polaritas és elektrdd esetében

- Az alkalmazasi terlletek azonositasa,
megfeleld kotési elbkészitések és po-
tencidlis problémak megoldasa

Pre-requisites

General welding aspects

Specific health and safety norms for welding pro-

cesses

Eléfeltételek

- Altalanos hegesztési szempontok

- A hegesztési folyamatokra vonatkozo
klldnleges egészségligyi és biztonsagi
eléirasok

Sub-topics to
be covered

41.

Control of welding current, instruments to be
used and validation of measuring instrument

Alarendelt témak
4.1. A hegesztbaram vezérlése, a mé-
rémdszer hasznalata és mérése

4.2. Earthen arrangements, cables, welding guns 4.2. Foldelrendezések, kabelek, hegeszt-
Gpisztolyok
4.3. Maintenance of equipment, condition on cables |4.3. A berendezések karbantartasa, a ka-
and connections, cleanliness of contact faces, belek és a csatlakozasok allapota, az
cleanliness of internal components, gas supply | érintkezési felliletek tisztasaga, a belsé
and control alkatrészek tisztasaga, a gazellatés és a
vezérlés
4.4. The wire feed unit and its proper operation 4 4. A huzalbetaplald egység és annak
megfeleld mikddése
4.5. Checking for safe operation 4.5. A biztonsagos Uzemeltetés el-
len6rzése
4.6. Selection of wire types and size 4.6. Huzaltipusok és méret kivalasztasa
4.7. Classifications of welding consumables (wire 4.7. A hegesztési fogyoanyagok oszt-

Project number: 2016-1-RO01-KA202-024508
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electrodes and shielding gases)

alyozasa (huzalelektrodak és arnyékold
gézok)

4.8. Application of different types of wire electrodes
size

4.8. Kulonboz6 huzalelektroda méretek
alkalmazasa

4.9. Selection of shielding gases

4.9. Arnyékold gazok kivalasztasa

4.10. Short arc, spray arc, globular arc, etc

4.10. Rovid iv, szoréfej, gdmbdlyd iv, stb

4.11. Typical welding parameters as e.g. distance con-
tact tube / work piece, travel speed, gas flow rate,
etc

4 .11. Tipikus hegesztési paraméterek, pl.
elhiz6dé érintkezdcsd / munkadarab,
menetsebesség, gazaramlas stb

4.12.Weld imperfections and possible problems spe-
cific to GMAW (e.g. lack of fusion for solid wire)

4.12. Hegesztési hianyossagok és a
GMAW-ra jellemzd esetleges problémak

(példaul a szilard huzalon torténd fuzié
hianya)

4.13.Torch angle and technique (push and pull)

4.13. Faklya szdg és technika (push and
pull)

Number
hours

of

- e-learning — 4h
— Self-Study - 2h

Orak szama
- e-tanulas - 4 6ra
- Onképzés - 2 éra

5. Submerged

5. Siillyesztett ivhegesztés

-Arc Welding
Learning Out-| — SAW principles description Tanulasi eredmények
comes — ldentification of the application range [- SAW alapelvek leirasa

and joint edge preparation
Knowledge of the selection criteria of
flux-wire combinations

- Az alkalmazasi tartomany azonositdsa és a
kotési él el6készitése

- A fluxus-vezetékes kombinaciok kivalasztasi
kritériumainak ismerete

Pre-requisites

General welding aspects
Specific norms of health and safety for
welding processes

Eléfeltételek

- Altalanos hegesztési szempontok

- A hegesztési folyamatokra vonatkoz6
kllonleges egészségugyi és biztonsagi eldirasok

Sub-topics to be

5.1. SAW process principles

Alarendelt témak

covered 5.4. SAW folyamat elvei

5.2. Consumables (functions of the flux 5.5. Fogyoeszkdzok (a fluxus és a huzal - szilard
and wire -solid or flux cored, types of | vagy fluxusu, fluxus és huzal, vezetékes fluxus
flux and wire, wire-flux combination) | kombinacio)

5.3. Welding parameters: current, voltage, |5.6. Hegesztési paraméterek: aram, feszliltség,
travel speed, type of flux and particle | haladasi sebesség, fluxus és részecskeméret stb
size, etc

Number of hours | - e-learning — 1h Orak szama

- Self-Study - 1h

- e-tanulas - 1 ora
- Onképzés - 1 6ra

Project number: 2016-1-RO01-KA202-024508
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6. Laser
welding;
Electron Beam
welding;
Plasma
welding

6. Lézeres hegesztés; Elektronsugaras
hegesztés; Plazmahegesztés

Learning Out-

Principles description of the mentoned
comes welding processes and their application
Identification of potential hazards and
methods of safe handling and working

Tanulasi eredmények

- Az emlitett hegesztési folyamatok alapelveinek
leirésa és alkalmazasa

- A biztonsagos kezelésre és munkavégzésre
vonatkoz6 lehetséges veszélyek és maddszerek
azonositasa

Pre-requisites

General welding aspects

welding processes

Specific health and safety norms for

Eléfeltételek

- Altalanos hegesztési szempontok

- A hegesztési folyamatokra vonatkozo
klldnleges egészségugyi és biztonsagi eléirasok

Sub-topics to be| 6.1. Basic principle of welding process

Alarendelt témak

covered 6.1. A hegesztési folyamat alapelve
6.2. Welding parameters for each process |6.2. Hegesztési paraméterek az egyes folyama-
tokhoz
Number of hours | — e-learning - 1h Orak szama

— Self-Study - 1h

- e-tanulas - 1 6ra
- Onképzés - 1 6ra

Project number: 2016-1-RO01-KA202-024508
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eu-WELD ucéni naért

Vsebina Stevilo ur
e-ucenje Samostojno
ucenje
Del I (tehnologija): Osnove varilne tehnologije 26 30
Del 11 (procesi): Osnove fuzijskega varjenja 14 10
SKUPAJ 40 40

Del I (tehnologija): Osnove varilne tehnologije

1. Splosni varilni vidiki

Uni izidi

e Razumevanje glavnih nacel v zvezi s procesi fuzijskega varjenja

e Spoznajte posebne izraze, standarde in okrajSave na tem podrocju

e pridobitev znanja o tem, kako pripraviti spoj za varjenje

e Razlike v glavnih znalilnostih virov energije, ki se uporabljajo pri
fuzijskem varjenju

Predpogoji

- Splosno tehni¢no znanje

Podteme, Ki jih je treba
pokriti

1.1. Klasifikacija in shematska predstavitev varilnih procesov

1.2. Okrajsave, ki se uporabljajo pri varilnih postopkih (EN ISO 4063)

1.3. Polozaji varjenja in terminologija (EN ISO 6947)

1.4. Simbolna predstavitev spojev (EN ISO 2553)

1.4.1. Vrste zvara: rit in file

1.4.2. Vrste spojev (EN ISO 9692)

1.4.3. Tehni¢ni simboli risanja zvarov

1.5. Postopki priprave robov

1.1.1. Primerni postopki rezanja za razlicne vrste jekla, da dosezete
primerno povrsino za rezanje

1.1.2. Rezanje plamenov: principi in parametri, cevi za rezanje, rezalni
stroji; kakovost rezanih povrsin (npr. ISO 9013)

1.1.3. Nacela zaklepanja lukenj in plina

1.1.4. Drugi postopki rezanja, kot so: plazma, lasersko, mehansko rezanje

1.2. Viri energije za oblo¢no varjenje

1.2.1. Transformatorji uporabljajo AC

1.2.2. Usmerniki za DC

1.2.3. Pretvorniki za AC / DC

Stevilo ur

> e-ucenje — 6h
> Samostojno ucenje - 6h

Materiali, uporabljeni pri fuzijskem varjenju

Ucni izidi

® poznavanje lastnosti materialov, uporabljenih pri fuzijskih varilnih
postopkih
e Identifikacija osnovnih materialov, uporabljenih pri fuzijskih varilnih

postopkih
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Predpogoji - Splosno tehni¢no znanje
Podteme, ki jih je treba 2.1 Lastnosti kovinskih materialov
pokriti 2.2 Razvrstitev jekel

2.3 Aluminij in aluminijeve zlitine
2.4 Titan, nikelj, baker in druge kovine in zlitine

Stevilo ur > e-ucenje — 4h
> Samostojno ucenje - 4h

2. Materiali varivost in toplotna obdelava

Uéni izidi e poznavanje razlicnih teoreticnih in prakticnih vidikov v zvezi z
varljivostjo materialov.

e Poznavanje glavnih toplotnih obdelav, uporabljenih za materiale, ki se
uporabljajo za varjene konstrukcije

e V celoti pojasnite izvor, dejavnike, ki vplivajo, in velikost preostalega
stresa in izkrivljanja v varjenih izdelkih.

e Podrobni postopki za zmanjSanje izkrivljanja in stresa

Predpogoji - splosno znanje o osnovnih materialih, uporabljenih pri fuzijskem
varjenju

Podteme, Ki jih je treba 3.1. Varilnost materialov (obnasanje konstrukcijskih jekel pri fuzijskem

pokriti varjenju)

3.2. Ucinki sestave, debeline in temperature (predgretje in vmesni pas)
3.3. Toplotna obdelava osnovnih materialov in varjenih spojev

3.4. Razvoj preostalega stresa zaradi strjevanja, hlajenja in kréenja

3.5. Predgrevanje, post-ogrevanje

3.6. Razmerje med vnosom toplote in kréenjem, preostalim stresom in
popacenjem

3.7. Korektivni ukrepi, postopki, tehnika varjenja, zaporedje, priprava v
skupino, prednastavitev

3.8. Popravek popacenja po varjenju

Stevilo ur > e-ucenje — 4h
> Samostojno ucenje - 4h

3. Zagotavljanje kakovosti in usposobljenost pri varjenju

Uéni izidi e Poznavanje glavnih razlik med zagotavljanjem kakovosti, nadzorom
kakovosti in kontrolnimi sistemi ter njihovo uporabo pri varjenih izdelkih.
e Poznati vplivne dejavnike kakovosti, ki so povezani z opremo in
osebjem v varjenih izdelkih.

e Znanje o nepravilnostih zvarja, vzrok njihovega videza, izogibanja in
metod odkrivanja.

e Navedite nacine delovanja glavnih destruktivnih in NDT metod, njihove

prednosti in slabosti pri varjenih izdelkih

Predpogoji - materiali, uporabljeni pri fuzijskem varjenju
- Splosni vidiki varjenja
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Podteme, ki jih je treba
pokriti

4.1. Neusklajenosti in merila sprejemljivosti

4.1.1. Poreklo nepopolnosti: mati¢na kovina; varilni postopek; varilec;
skupna priprava

4.1.2. Pregled specifi¢nih nepravilnosti zvarja in njihov vzrok

4.1.3. Vpliv nezadostnosti zvarov na zmogljivost izdelka

4.2. Destruktivno testiranje materialov in zvarjenih spojev (preizkus
zloma, preizkus upogiba, preizkus z makro delom, preskus trdote, itd.)

4.3. Neporusitveno preskusanje materialov in zvarjenih spojev

4.3.1. Pregled povrsin razpok in drugih nepravilnosti na povrsini z
vizualnim testiranjem (VT), preizkuSanjem penetrantov (PT) in
testiranjem magnetnih delcev

4.3.2. Detektibilnost notranje pomanjkljivosti zvarov z rentgenskim
testiranjem (RT) in ultrazvo¢nim testiranjem (UT)

4.4, Specifikacija in usposobljenost postopkov varjenja (EN 1SO 15609,
15614)

4.5, Kvalifikacijski standard varilcev (EN 1SO 9606)

Stevilo ur

> e-ucenje — 8h
> Samostojno ucenje - 8h

4. Tehni¢na risba, uporabljena na podrocju varjenja

Ucni izidi

e Poznavanje pomena tehni¢nega risanja pri varilnih aplikacijah
e Znanje o tem, kako izdelati in predstaviti tehni¢no risbo

Predpogoji

Splosno tehni¢no znanje o vlecenju

Podteme, ki jih je treba
pokriti

5.1. Predstavitev komponent na delovni risbi

5.2. Zastopanje strojnih delov (zobnikov, vija¢nih niti, gredi itd.)

5.3. Stalna in odstranljiva mehanska sestava predstavitev

Stevilo ur

> e-uéenje — 2h
> samostojno uéenje - 4h

5. Posebne norme zdravja in varnosti varilnih procesov

Uni izidi

e Poznavanje dejavnikov tveganja elektricne energije, plinov, hlapov,

ognja, sevanja in hrupa, povezanih z varjenjem.

e Pravilna razlaga predpisov o zdravju in varnosti v zvezi z zgoraj

navedenimi nevarnostmi

Predpogoji

- Splosni vidiki varjenja

Podteme, ki jih je treba
pokriti

6.1. Elektri¢ni Sok

6.2. UV-in toplotno sevanje

6.3. Nevarnosti za o¢i

6.4. Opekline in poZzari, preprecevanje pozara, gasenje pozarov

6.5. Varilni hlapi

6.6. Nevarnosti dihal

6.7. Osebna zascitna oprema in oblacila

6.8. Nevarnosti hrupa

6.9. Posebna pravila in predpisi
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Stevilo ur > e-ucenje — 2h
> Samostojno ucenje - 4h

Del 11 (procesi): Osnove fuzijskega varjenja

1. Varjenje z varjenjem s plinom

Uéni izidi e Opis principov varjenja z oksi-plinom.

® Poznavanje treh znacilnosti in vrste plamenov za vsako vrsto

e Opredelitev potencialnih nevarnosti in naéinov varnega ravnanja,
shranjevanja in delovnih postopkov

® prepoznavanje omejitev in obseg procesne aplikacije ter prepoznavanje,
kako premagati morebitne tezave, povezane s tem procesom

Predpogoji - Splosni vidiki varjenja
Podteme, ki jih je treba | - Posebne norme zdravja in varjenja varilnih procesov
pokriti 1.1. Lastnosti in skladii¢enje acetilena in kisika

1.2. Dobava delavnic s plini

1.3. Standardi za opremo za varjenje plina
1.4. Regulatorji tlaka (ISO 2503 / ISO 7291)
1.5. Varnostne naprave (ISO 5175)

1.6. Povezava cevi / cevi (ISO 3821, EN 560, EN 561, EN 1256)
1.7. Varilni ventilatorji; velikosti in tipi (ISO 5172)

1.8. Nega in vzdrzevanje opreme

1.9. Proces zgorevanja

1.10. Temperaturni profil

1.11. Nastavitev plamena

1.12. Tipi¢ni varilni parametri: izbira Sobe v funkciji debeline zvarov,
varilni poloZaj
1.13. Tehnike varjenja "levo" in "desno”

Stevilo ur > e-ucenje — 2h
> samostojno ucenje - 2h

1. Ro¢no kovinsko oblo¢no varjenje

Uéni izidi e Poznavanje nacela varjenja MMA

e Znanje o tem, kako izbrati ustrezno vrsto toka, polaritete in elektrode
glede na uporabo

e [dentifikacija podro¢ja uporabe, ustrezne skupne priprave in kako
premagati morebitne tezave

Predpogoji - Splos$ni vidiki varjenja
- posebne zdravstvene in varnostne norme za varilne postopke

Podteme, ki jih je treba | 2.1. Control of welding current, instruments to be used and validation of
pokriti measuring instruments

2.2. Obrati za Ciscenje lukenj
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2.3. Ozemljitveni sistemi, kabli, nosilci elektrod

2.4. Vzdrzevanje opreme opreme kablov in prikljuckov; ¢iscenje

kontaktnih povrsin; Cistost notranjih komponent

2.5. Pokrite elektrode (funkcije prevleke in palice, vrste elektrod)

2.6. Tipicni varilni parametri in izbira tipa in velikosti elektrode

Stevilo ur

> e-ucenje — 2h
> Samostojno ucenje - 2h

1. TIG varjenje

Ucni izidi

e Poznavanje TIG varjenja, metode vziga v loku in njihove
najpogostejSe aplikacije

e Poznavanje najpomembnejsih aplikacij in izbor ustreznih vrednosti
parametrov varjenja

e Uporaba in skrb za predstavitev opreme in pripomockov

Predpogoji

- Splosni vidiki varjenja
- Posebne norme zdravja in varnosti varilnih procesov

Podteme, ki jih je treba
pokriti

3.1. Nadzor varilnega toka, instrumentov, ki se uporabljajo, in
validacije merilnega instrumenta

3.2. Arc startne naprave

3.3. Ozemljitveni sistemi, kabli, varilne bakle

3.4. Vzdrzevanje opreme, pogojev kablov in prikljuckov, Cistoce
kontaktnih ploskev, Cisto¢e notranjih komponent, oskrbe in nadzora
plina

3.5. Preverjanje varnega delovanja

3.6. Brusenje volframovih elektrod

3.7. Razvrstitev volframovih elektrod (ISO 6848)

3.8. Klasifikacija varilnih palic ali zic za TIG varjenje

3.9. Razvrs¢anje zas€itnih in varnostnih plinov (ISO 14175)

3.10. Velikost palice ali zice za uporabo

3.11. Ostrenje in ravnanje z volframovimi elektrodami

3.12. Pravilna uporaba podpornih plinov

Stevilo ur

> e-ucenje —4h
> Samostojno ucenje - 2h
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2. Varjenje plinskih kovinskih oblo¢ (GMAW)

Ucni izidi

e Opis nacela varjenja MIG / MAG, vklju¢no s kovinskimi nacini
prenosa in njihovimi aplikacijami

e Identifikacija najpogostejsih aplikacij za vsako vrsto toka,
polaritete in elektrode

e opredelitev podroc¢ja uporabe, ustrezne priprave na skupne zadeve
in morebitne tezave, ki jih je treba premagati

Predpogoji

- Splosni varilni vidiki
- Posebne varnostne in zdravstvene norme za varilne postopke

Podteme, ki jih je treba
pokriti

4.1. Nadzor varilnega toka, instrumentov, ki se uporabljajo, in
validacije merilnega instrumenta

4.2. Zemeljska ureditev, kabli, varilne pistole

4.3. Vzdrzevanje opreme, stanje kablov in prikljuckov, ¢iscenje
kontaktnih povrSin, ¢iS¢enje notranjih komponent, oskrba s plinom
in nadzor

4.4. Enota za dovajanje Zice in njegovo pravilno delovanje

4.5. Preverjanje varnega delovanja

4.6. Izbira vrst zice in velikosti

4.7. Klasifikacija varilnih potroSnih materialov (zicne elektrode in
za§Citnih plinov)

4.8. Uporaba razli¢nih vrst Zicnih elektrod velikosti

4.9. Izbira zas¢itnih plinov

4.10. Kratki lok, razprseni lok, globoki lok itd

4.11. Tipicni varilni parametri, npr. cev / obdelovalni kontakt na
daljavo, hitrost voznje, pretok plinov itd

4.12. Nepopolnosti zvarja in mozni problemi, znacilni za GMAW
(npr. Pomanjkanje fuzije za trdno Zzico)

4.13. Kota in tehnika bakle (push in pull)

Stevilo ur

> e-uCenje —4h
> Samostojno ucenje - 2h
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3. Varjenje pod vodo

Uni izidi

e Opis nacela PWW
e Identifikacija obmocja uporabe in priprave na rob
e Poznavanje meril za izbiro kombinacij fluksnih Zic

Predpogoji

- Splosni vidiki varjenja
- Posebne norme zdravja in varnosti varilnih procesov

Podteme, ki jih je treba

5.1. Nacela procesa SAW

pokriti

5.2. Potrosni materiali (funkcije fluksa in Zice-trdne ali pretoka, vrste
fluksa in zice, kombinacija Zice)

5.3. Varilni parametri: tok, napetost, hitrost voznje, vrsta pretoka in
velikost delcev itd.

Stevilo ur

> e-ucenje — 1h
> Samostojno ucenje - 1h

3. Lasersko varjenje; Elektronsko varjenje z Zarki; Plazemsko varjenje

Uni izidi

e Opis principov mentoriziranih postopkov varjenja in njihove
uporabe

e prepoznavanje morebitnih nevarnosti in nac¢inov varnega ravnanja
in dela

Predpogoji

- Splosni vidiki varjenja
- posebne zdravstvene in varnostne norme za varilne postopke

Podteme, ki jih je treba
pokriti

6.1. Osnovno nacelo varjenja

6.2. Varilni parametri za vsak proces

Stevilo ur

> e-ucenje — 1h
> samostojno ucenje - 1h
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