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PREFACE

This reference guide, namely “Steel Welder - 3rd Level National Qualification”, has been prepared in accordance with the provisions of the “Regulation on Vocational Qualifications, Testing and Certification” issued pursuant to the Vocational Qualifications Authority (VQA) Law no 5544.

The qualification draft has been drawn up by the VQA. After assessing opinions of the relevant organizations and institutions, the draft has been amended accordingly. The final draft has been evaluated by the VQA’s Metal Sector Committee which has deemed it suitable. It has been approved by the Board of Directors of the VQA through its decision no 2011/28 of April 12th 2011 and decided to be placed within the National Qualification Framework (NQF).
We would like to extend our gratitude to all people, organizations and institutions that have expressed their opinions and contributed to the preparation, examination and verification processes of the qualification. We would like to offer it to the service of all likely beneficiaries.
Vocational Qualification Authority

INTRODUCTION

The key criteria referred to in the national qualification preparation process, the relevant sector committees’ review and the VQA’s Board of Directors’ approval processes are set in the Regulation on Vocational Qualification, Testing and Certification.
National qualification is defined by following issues:

a) Name and level of the qualification,  

b) Aim and rationale of the qualification, 

c) Industry which qualification is related to,

d) Training and experience requirements, which should be met for qualification and whose form, content, and period are defined, 

e) Occupational standard, occupational standard units or qualification units which for the basis for the qualification,

f) Learning outcomes which the candidate should meet in order to be qualified,

g) Assessment principles and procedures, which will be applied for obtaining qualification, minimum examination materials and assessment criteria, which are needed in assessment. 

h) Validity of the qualification certificate, renewal conditions, supervision of the certificate holder if deemed necessary,

If any, relevant national vocational standard, or if not, international vocational standard shall be basis for establishment of national qualifications. 

National qualifications are set in cooperation with the below bodies

· Formal and non-formal education and training institutions, 

· Authorized Certification Bodies, 

· Institutions having preapplied for certification to the authority,

· Institutions having drawn up national occupational standard, 

· Professional organizations.

NATIONAL QUALIFICATION
	1)
	NAME OF QUALIFICATION:
	STEEL WELDER

	2)
	REFERENCE CODE:
	11UY0010-3

	3)
	LEVEL:
	3

	4)
	TYPE:
	-

	5)
	CREDIT VALUE:
	-

	6)
	A) PUBLISHED ON:

B) REVISION NO: 

C) REVISED ON:
	12/04/2011

	
	
	00

	
	
	-

	7)
	INTERNATIONAL CLASSIFICATION CODE:
	ISCO 08:  7212

	8)
	AIM and REASONING:
	This qualification was prepared in order to define, test and certify qualifications of welders who carry out manually or by means of auxiliary mechanized equipment one of fusion welding methods for steel materials.

	9)
	RELATED SECTOR:
	METAL

	10)
	OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	TS EN 287-1 standard on "Qualification testing on fusion welding –steel for welders”

	11)
	OCCUPATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION:

	-

	12)
	QUALIFICATION UNITS FORMING THE QUALIFICATION:

	GROUP A COMPULSORY QUALIFICATION UNITS

	Al)Occupational Health and Safety in welding operations

	GRUP B ELECTIVE QUALIFICATION UNITS

	Based on the basic variables set in the chapter 5.1 of TS EN 287-1 standard on welder qualification.
Basic variables:
· Welding method (Elective qualification units)
· Type of by-product (plate or pipe)

· Type of welding joint (butt and inside corner)

· Material group
· Welding consumables
· Dimensions (material thickness and pipe’s outside diameter)

· Welding position
· Welding details (back, single sided welding, double sided welding, single weld, multi pass, leftward welding, rightward welding)


	Welding operations are set as elective qualification units in the National Qualification for Steel Welders. The relevant standard is applied to determine qualification scopes of basic variables for people to be subject to testing and certification.

Welding methods and the codes referred to those methods in the relevant standard are presented as qualification unit below.

	Bl) 111 Metal arc welding with covered electrode

	B2) 114 Flux cored wire metal arc welding without gas shield

	B3) 121 Submerged arc welding with wire electrode

	B4) 125 Submerged arc welding with flux cored electrode

	B5) 131 Metal inert gas welding (MIG welding)

	B6) 135 Metal active gas welding (MAG welding)

	B7) 136 Flux cored wire metal arc welding with active gas shield

	B8) 141 Tungsten inert gas arc welding (TIG welding)

	B9) 15 Plasma arc welding

	B10) 311 Oxyacetylene welding

	13)
	ALTERNATIVE GROUPING OF UNITS (if any)

	The candidates should be successful in at least one of Group A Qualification Item and Group B Qualification Item in order to get qualification certificate.

	14)
	TRAINING NECESSARY FOR QUALIFICATION (if any)

	A)
TYPE
	-

	B)
CONTENT
	-

	C)
DURATION
	-

	15)
	EXPERIENCE NECESSARY FOR QUALIFICATION (if any)

	A)
TYPE:
	-

	B)
DURATION
	-

	16)
	NECESSARY LEARNING OUTCOMES:

	DATA
	· To be able to control preheat and interpass heat temperatures required by the parent metal,
· To have basic information on electricity related to arc welding,

· To know effects of overheating,
· To have knowledge on harmful effects of Cr VI which comes out during stainless steel welding with basic covered electrode.
· To know how important it is to ventilate the work environment,
· To know how to decide on the proper nozzle and welding blow pipes.
· To have knowledge on types of electrode and the relevant terms of use
· To know types of gas flames and adjustments
· Describes measures to be taken in working environments subject to high risk of gas leak, electrical leakage and electrical dangers.
· To have knowledge on how to use, carry and store gas cylinders.
· To have knowledge on how to use, carry and store gas cylinders
· To have knowledge on the concepts of flare from behind and flareback,
· To have knowledge on the concepts of flare from behind and flareback,
· Describes legal requirements and workplace rules on occupational health and safety.


	
	· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on types of welding current,
· 
To have knowledge on types of arc welding and adjustment parameters,
· To know how important it is to protect arc welding and weld pool from airflow,

· To have knowledge on weld bead gauges,

· To know how to prepare and position welding electrode tips,
· To have knowledge on types and sizes of welding electrode,
· To know hazards of welding gasses, fumes and radiation and the relevant protection methods.
· To have an overall idea on likely outcomes in the case of misapplication of welding operations and instructions,
· To be able to set proper position and progression of submerged weld head,

· To have knowledge on welding defects,
· To know how to prevent and correct welding defects,
· To know causes of welding defects,
· To know main components and equipment of a welding machine,
· To have knowledge enough to understand the welding procedure specification (WPS),
· To have knowledge on effects of welding parameters (ampere, voltage etc),
· To know how to store, move and use welding consumables,
· To have knowledge on the use and maintenance of welding equipment,
· To have knowledge on the type and size of welding wire,
· To have knowledge about materials  in terms of weldability
· To have knowledge on personal protection methods,
· To have knowledge about the proper selection of the shielding gas in terms of type and flow,
· To know procedures on how to install, adjust, shut down and maintain the equipment used.
· To have knowledge about water and dry chemical extinguishers, their terms of use and periodical maintenance
· 
To have knowledge on metal transfer and its margins,
· To have knowledge on the type and size of nozzle and contact tips,
· To have information on natural and technical ventilation methods to balance decrease and rise in the level of oxygen, rise in the level of hazardous gas, metal vapor and powder at the work environment,
· To have knowledge about the proper selection of the shielding gas in terms of type and flow,
· To have information on basic first aid rules,
· To know how to prevent spread of thorium oxide particles through the work environment while preparing thorium oxide containing tungsten electrodes by sharpening their tips,
· To know how to dry, feed and reuse powder in a proper manner,

· To have knowledge on fire risk and relevant measures to be taken,

	SKILLS
	· To be able to properly preheat the parent material as required,
· To be able to properly connect arc welding torch cables and ground wire,
· To be able to properly connect arc welding torch cables and ground wire,
· To have knowledge about the basic first aid rules to be able to respond to occupational accidents to happen while working,
· To be able to take fundamental measures to enhance occupational health and safety at a workplace,
· To be able to opt for an electrode in proper size and type,
· To be able to chose and set a proper wire feeder,
· To be able to follow safety rules,
· To be able to properly clean surfaces to be melt down,

· To be able to regulate proper gas pressure,
· To properly connect a submerged weld head and ground wire,

· To be able to maintain a submerged weld head

· To be able to set proper position and progression of submerged weld head


	
	· To be able to detect welding defects,
· To be able to assemble main components and equipment of a welding machine,
· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,
· To be able to select proper welding wires in size and type,
· To be able to use weld beam gauges

· To feed the molten end of the welding wire in the convenient speed without pulling it out of the shielding gas zone,
· To be able to prepare welding bend of a material to be welded,

· To be able to maintain nozzles and contact tips,
· To know how to read and write,
· To be able to do proper interpass cleaning,
· To be able to do proper interpass and scum cleaning,

· To be able to assemble and maintain the equipment
· To apply emergency procedures in case of emergency.
· To be able to maintain a torch
· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose
· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose
· To be able to dry, feed and reuse powder in a proper manner,
· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· Wears personal protective equipment suitable for the work is being done.

	QUALIFICATIONS
	· To be able to do the right thing in case of an unforeseen event while working,
· To be able to act as required in case of events that pose risk to the occupational health and safety at the workplace,
· To be able to take on responsibility in case of states of risk likely to come out at the workplace,
· To be able to reduce risk factors,
· To be able to properly locate warning signs,
· To be able to safely use machinery and equipment
· To be able to keep inflammable and combustible materials at the work place in a safe way,
· To be able to dry and preserve electrodes under suitable conditions,
· To be able to take measures to avoid welding defects,

· To know how to control preheat and interpass heat temperatures required by the parent metal,
· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to keep a welding wire under suitable conditions,

· To be able to control a wire spool before welding,
· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to choose the right welding wire in terms of type and size,
· To be able to choose proper blow pipes

	17)
	WORKING ENVIRONMENT AND CONDITIONS

	A steel welder works under any climate and environment conditions (indoors, outdoors, high and low temperatures, poorly ventilated spaces, narrow work space, areas with high electrical danger) allowed by the standards of welding conduct. S/he communicates with his employers, engineers and other people at the work environment. There are various risks at the work environment such as electric shock, gas poisoning, burning, getting injured by sharp objects, being exposed to high levels of heat, light and sound, getting hurt by a falling object or get knocked down by an object.


	18)
	INFORMATION ON TESTING AND ASSESSMENT FOR QUALIFICATION

	A) INFORMATION ON TESTING AND ASSESSMENT TOOLS

	Theoretical Assessment Tools

	Assessment Tools
	(T1) Written exam with multiple-choice questions with 4 choices
(T2) Verbal exam with open-end questions.

	Assessment materials
	(T1) A test of at least 20 questions or
(T2) verbal exam of at least 5 questions

	Scoring: 
	Each question shall have equal point. 

	Performance Criteria
	To get at least 50 points out of 100

	Other Criteria (if any)
	Occupational knowledge exam covers learning outcomes of the relevant qualification in welding operation used in proficiency exam. T1 or T2 tests will include subjects from A1 and the relevant welding methods (B1..B10). Decision shall be taken by certification bodies in connection with the implementation of either T1 or T2 methods. This particularity shall be specified in qualification certificates of welders who took the theoretical exam. For T1 exam, 2 – 2.5 minutes per question are given on average.

	Performance-based assessment tools:

	Assessment Tools
	(P1) Performance Test

	Assessment materials
	Candidates are asked to perform on the testing pieces mentioned in the standard.
They are tested in the way defined in the 6th chapter in line with the context of basic variables and qualification set in 5th chapter of the TS EN 287-1 standard.

	Scoring: 
	Performance of a candidate while welding is tested and assessed together with the welding sample according to the chapter 6.4 of the TS EN 287-1 standard.

	Performance Criteria
	According to the EN ISO 5817 standard, if the level of excessive welding metal, over-convexity, excessive thickness, excessive penetration and welding defects of undercut remains within the limits of C and other defects within B, a welder is considered as qualified. The undercut should not exceed 0,5 mm.

	Other Criteria (if any)
	Time of performance-based test should correspond to the time used under real manufacturing conditions.

	Other conditions on Examination and Assessment Tools (if any)
	Candidates have to succeed in theoretical (T1 or T2) and performance based testing in order to be entitled to get the qualification certificate.

	B) ASSESSMENT CRITERIA

	i) Pursuant to the rules set by the International Institute of Welding (IIW), to be an international welding engineer (IWE),  international welding technologist (IWT), international welding specialist (IWS), international welding inspection personnel (IWIP) and metal technology teacher or to have at least 5 years of experience,
ii) To have knowledge on TS EN 287 -1 standard,
iii) To have knowledge on testing methods and documents.

	19)
	VALIDITY PERIOD OF QUALIFICATION CERTIFICATE
	The issued qualification test certificate of welding operator is valid for two years. Validity of certificate begins on the date of welding of examination part / parts. It shall be valid provided that the coordinator or personnel in charge confirm that the welder work within the scope of the first qualification examination. It shall be confirmed every six months.

The qualification of a welder is valid for two years in case the relevant certificate is signed by the employer/coordinator every six months and in case the below conditions are met completely:


	
	VALIDITY PERIOD OF QUALIFICATION CERTIFICATE
	a) The welder has to prove that he works permanently in welding works for which he was qualified. Permission shall be given for giving a break provided that it is not longer than six months.

b) Works of the operator should generally comply with the technical conditions of his qualification test.

c) There shouldn’t be any special reasons that will cause investigation of the knowledge and skill of the operator.

Qualification certificate should be cancelled in case any of the aforementioned conditions are not followed.

	20)
	PERFORMANCE MONITORING METHODS APPLICABLE IN SUPERVISION OF A CERTIFICATE HOLDER AND FREQUENCY OF SUPERVISION
	Candidate should submit evidence showing that s/he has continued with being employed in a company or working independently semi-annually. 

	21)
	ASSESSMENT METHODS TO BE FOLLOWED IN RENEWAL OF EXPIRED CERTIFICATES
	Validity of qualification certificate may be renewed for period of 2 years by person or entity that conducts inspection.

The validity of a qualification on a certificate can be extended for an additional two year period when all conditions defined in the article 9.1 of the TS EN 287-1 standard together with the below ones are met. Manufacturing welds carried out by a welder shall be in the required quality. All documents of assessment/examination such as by means of X-rays or ultrasound shall be included in a given welder’s qualification file together with other record and comments of the coordinator in charge.

The examiner or examining authority shall certify that all the above conditions are met and sign the qualification certificate accordingly.

	22)
	QUALIFICATION DEVELOPMENT INSTITUTION(S)
	VQA

	23)
	SECTOR COMMITTEE TO VERIFY QUALIFICATION
	MYK METAL SECTOR COMMITTEE

	24)
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	12.04.2011 / 2011-28


SCHEDULES:
ANNEX 1: Terms, Symbols and Abbreviations

The terms and descriptions set in the EN ISO 15607:2003 and listed below apply to the aim of this standard.

TERMS

FLAREBACK: Flareback which come out as a result of explosion of oxygen and acetylene gas mixture within the acetylene hose,

FLARE FROM BEHIND: Ignition of flare after flying in a fan, 

MANUFACTURER: Contractor or enterprise responsible for the relevant welding work, 

ISCO:  International Standard Classification of Occupations

PREPARATION OF WELD BEAD: To prepare relevant components as defined in the WPS to further enhance penetration of welding,

WELDER: A person who manually holds and manages an electrode holder, welding gun, torch and blow pipe, 

WELDING PROCEDURE SPECIFICATION (WPS): Document providing details of variables required for achieving the repeatability of the quality for a welded joint.

PASS: Each line of weld seam created during welding.

EXAMINER: A person delegated by the involved parties to verify conformity to the application standard,

EXAMINING AUTHORITY: A person delegated by the involved parties to verify conformity to the application standard,

BLOW PIPE: A device in which inflammable and blister gas mix and which is used in heating and melting metals,

TS: Turkish Standards

TSE: Turkish Standards Institution

TORCH: A device which a welder holds and manages while welding in MIG, MAG and plasma welding methods,

WELDING HEAD: Apparatus held by welder and used for directing the welding operation in submerged arc welding technique.

ELECTRODE HOLDER: A device which a welder holds and direct a welding process through in submerged welding methods,

ANNEX 2: 

Table on Qualification Units which build a Qualification
	NAME AND CODE OF QUALIFICATION ITEM


	Occupational Health and Health in Welding Operations A1

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have an overall idea on likely outcomes in the case of misapplication of welding operations and instructions,

· To have information on basic first aid rules,

· Describes measures to be taken in working environments subject to high risk of gas leak, electrical leakage and electrical dangers.

· Describes legal requirements and workplace rules on occupational health and safety.

· To know hazards of welding gasses, fumes and radiation and the relevant protection methods.

· To know how important it is to ventilate the work environment,

· To have information on natural and technical ventilation methods to balance decrease and rise in the level of oxygen, rise in the level of hazardous gas, metal vapor and powder at the work environment,

· To have knowledge on personal protection methods,

· To have knowledge on fire risk and relevant measures to be taken,

· Knows procedures on how to install, adjust, shut down and maintain the equipment used.

	SKILLS
	· To be able to follow safety rules,

· To have knowledge about the basic first aid rules to be able to respond to occupational accidents to happen while working,

· To be able to take fundamental measures to enhance occupational health and safety at a workplace,

· To apply emergency procedures in case of emergency.

· Wears personal protective equipment suitable for the work is being done.

	QUALIFICATIONS
	· To be able to do the right thing in case of an unforeseen event while working,

· To be able to act as required in case of events that pose risk to the occupational health and safety at the workplace,

· To be able to take on responsibility in case of states of risk likely to come out at the workplace,

· To be able to reduce risk factors,

· To be able to properly locate warning signs,

· To be able to safely use machinery and equipment

· To be able to keep inflammable and combustible materials at the work place in a safe way,


	NAME AND CODE OF QUALIFICATION ITEM
	111 Metal arc welding with covered electrode B1

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To have knowledge on harmful effects of Cr VI which comes out during stainless steel welding with basic covered electrode.

· To know main components and equipment of a welding machine,

· To have knowledge on types of electrode and the relevant terms of use

· To have knowledge about materials  in terms of weldability

· To be able to control preheat and interpass heat temperatures required by the parent metal,

· To have knowledge on welding consumables

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

· To have knowledge on weld bead gauges,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To be able to properly connect arc welding torch cables and ground wire,

· To be able to use weld beam gauges

· To be able to do proper interpass and scum cleaning,

· To be able to opt for an electrode in proper size and type,

· To be able to prepare welding bend of a material to be welded,

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

	QUALIFICATIONS
	· To be able to dry and preserve electrodes under suitable conditions,

· To be able to take measures to avoid welding defects,

· To know how to control preheat and interpass heat temperatures required by the parent metal,


	NAME AND CODE OF QUALIFICATION ITEM
	114 Flux cored wire metal arc welding without gas shield B2

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,
· To know main components and equipment of a welding machine,
· To have knowledge on the type and size of welding wire,
· To have knowledge on weld bead gauges,
· To know how important it is to protect arc welding and weld pool from airflow,
· To have knowledge on the type and size of nozzle and contact tips,
· To have knowledge about materials  in terms of weldability
· To know how to control preheat and interpass heat temperatures required by the parent metal,
· To have knowledge on welding consumables
· To know how to store, move and use welding consumables,
· To have knowledge enough to understand the welding procedure specification (WPS),
· To have knowledge on effects of welding parameters (ampere, voltage etc),
· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),
· To have knowledge on welding defects,
· To know causes of welding defects,
· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,
· To be able to maintain nozzles and contact tips,
· To be able to properly connect arc welding torch cables and ground wire,
· To be able to select proper welding wires in size and type,
· To be able to use weld beam gauges
· To be able to do proper interpass and scum cleaning,
· To be able to prepare welding bend of a material to be welded,
· To be able to chose and set a proper wire feeder,
· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose
· To be able to detect welding defects,
· To be able to properly clean surfaces to be melt down,
· To be able to properly preheat the parent material as required,
· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

	QUALIFICATIONS
	· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to control preheat and interpass heat temperatures required by the parent metal,
· To be able to take measures to avoid welding defects,
· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	121 Submerged arc welding with wire electrode, B3

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on the type and size of welding wire and powder,

· To have knowledge about materials  in terms of weldability

· To have knowledge on weld bead gauges,

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To know how important it is to protect arc welding and weld pool from airflow,

· To know how to dry, feed and reuse powder in a proper manner,

· To be able to set proper position and progression of submerged weld head

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To properly connect a submerged weld head and ground wire,

· To be able to dry, feed and reuse powder in a proper manner,

· To be able to set proper position and progression of submerged weld head

· To be able to use weld beam gauges

· To be able to do proper interpass and scum cleaning,

· To be able to prepare welding bend of a material to be welded,

· To be able to maintain a submerged weld head

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

	QUALIFICATIONS
	· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to control preheat and interpass heat temperatures required by the parent metal,

· To be able to take measures to avoid welding defects,

· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	125 Submerged arc welding with flux cored electrode, B4

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on the type and size of welding wire and powder,

· To have knowledge about materials  in terms of weldability

· To have knowledge on weld bead gauges,

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To know how important it is to protect arc welding and weld pool from airflow,

· To know how to dry, feed and reuse powder in a proper manner,

· To be able to set proper position and progression of submerged weld head

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To properly connect a submerged weld head and ground wire,
· To be able to dry, feed and reuse powder in a proper manner,

· To be able to use weld beam gauges

· To be able to set proper position and progression of submerged weld head

· To be able to maintain a submerged weld head

· To be able to do proper interpass and scum cleaning,

· To be able to prepare welding bend of a material to be welded,

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

	QUALIFICATIONS
	· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to control preheat and interpass heat temperatures required by the parent metal,

· To be able to take measures to avoid welding defects,

· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	131 Metal inert gas welding (MIG welding), B5

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on the type and size of welding wire,

· To have knowledge on weld bead gauges,

· To have knowledge about the proper selection of the shielding gas in terms of type and flow,

· To have knowledge on types of welding current,

· To know how important it is to protect arc welding and weld pool from airflow,

· To have knowledge on the type and size of nozzle and contact tips,

· To have knowledge about materials  in terms of weldability

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To have knowledge on welding consumables

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To be able to maintain nozzles and contact tips,

· To be able to properly connect arc welding torch cables and ground wire,

· To be able to select proper welding wires in size and type,

· To be able to chose and set a proper wire feeder,

· To be able to do proper interpass cleaning,

· To be able to prepare welding bend of a material to be welded,

· To be able to use weld beam gauges

· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,

	QUALIFICATIONS
	· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to properly preheat the parent material as required,
· To be able to take measures to avoid welding defects,

· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	135 Metal active gas welding (MAG welding), B6


	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on the type and size of welding wire,

· To have information on adjustment parameters,
· To have knowledge on weld bead gauges,

· To have knowledge about the proper selection of the shielding gas in terms of type and flow,

· To have knowledge on the selection and margins of arc selection,
· To know how important it is to protect arc welding and weld pool from airflow,

· To have knowledge on the type and size of nozzle and contact tips,

· To have knowledge about materials  in terms of weldability

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To have knowledge on welding consumables

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To be able to maintain nozzles and contact tips,

· To be able to properly connect arc welding torch cables and ground wire,

· To be able to select proper welding wires in size and type,

· To be able to use weld beam gauges

· To be able to chose and set a proper wire feeder,

· To be able to do proper interpass cleaning,

· To be able to prepare welding bend of a material to be welded,

· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose

· To be able to prepare welding bend of a material to be welded,

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,

	QUALIFICATIONS
	· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to properly preheat the parent material as required,
· To be able to take measures to avoid welding defects, 
· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	136 Flux cored wire metal arc welding with active gas shield, B7


	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on the type and size of welding wire,

· To have knowledge on weld bead gauges,

· To have information on adjustment parameters,
· To have knowledge about the proper selection of the shielding gas in terms of type and flow,

· To have knowledge on the selection and margins of arc selection,
· To know how important it is to protect arc welding and weld pool from airflow,

· To have knowledge on the type and size of nozzle and contact tips,

· To have knowledge about materials  in terms of weldability

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To have knowledge on welding consumables

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To be able to maintain nozzles and contact tips,

· To be able to properly connect arc welding torch cables and ground wire,

· To be able to select proper welding wires in size and type,

· To be able to chose and set a proper wire feeder,

· To be able to prepare welding bend of a material to be welded,

· To be able to use weld beam gauges

· To be able to do proper interpass and scum cleaning,

· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,

	QUALIFICATIONS
	· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to decide on welding wire and powder of the right type and diameter,

· To be able to properly preheat the parent material as required,
· To be able to take measures to avoid welding defects,

· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM


	141 Tungsten inert gas arc welding (TIG welding), B8


	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on types and sizes of welding electrode,

· To have knowledge on weld bead gauges,
· To know how to prevent spread of thorium oxides while preparing electrode tips in TIG welding,
· To have knowledge about the proper selection of the shielding gas in terms of type and flow,

· To have knowledge on types of welding current,

· To know how important it is to protect arc welding and weld pool from airflow,

· To have knowledge on the type and size of nozzle
· To have knowledge about materials  in terms of weldability

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To have knowledge on welding consumables

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

· To know how to prevent spread of thorium oxide particles through the work environment while preparing thorium oxide containing tungsten electrodes by sharpening their tips,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To be able to maintain a torch

· To be able to properly connect arc welding torch cables and ground wire,

· To be able to select proper welding wires in size and type,

· To feed the molten end of the welding wire in the convenient speed without pulling it out of the shielding gas zone,

· To be able to prepare welding bend of a material to be welded,

· To be able to use weld beam gauges

· To be able to do proper interpass cleaning,

· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,

	QUALIFICATIONS
	· To be able to properly preheat the parent material as required,
· To be able to take measures to avoid welding defects,

· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	15 Plasma Arc Welding B9


	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To have basic information on electricity related to arc welding,

· To know main components and equipment of a welding machine,

· To have knowledge on types and sizes of welding electrode,

· To know how to prepare and position welding electrode tips,

· To have knowledge on weld bead gauges,

· To have knowledge about the proper selection of the shielding gas in terms of type and flow,

· To know how important it is to protect arc welding and weld pool from airflow,

· To have knowledge about materials  in terms of weldability

· To know how to control preheat and interpass heat temperatures required by the parent metal,

· To have knowledge on welding consumables

· To know how to store, move and use welding consumables,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

	SKILLS
	· To be able to assemble main components and equipment of a welding machine,

· To be able to maintain a torch

· To be able to properly connect arc welding torch cables and ground wire,

· To be able to select proper welding wires in size and type,

· To feed the molten end of the welding wire in the convenient speed without pulling it out of the shielding gas zone,

· To be able to prepare welding bend of a material to be welded,

· To be able to use weld beam gauges

· To be able to do proper interpass cleaning,

· To be able to clean and assemble torch, cooling system, gas nozzle, wire feed mechanism and gas hose

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,

	QUALIFICATIONS
	· To be able to properly preheat the parent material as required,
· To be able to take measures to avoid welding defects,

· To be able to keep a welding wire under suitable conditions,


	NAME AND CODE OF QUALIFICATION ITEM
	311 Oxyacetylene welding, B10
B10

	LEVEL:
	-

	CREDIT VALUE
	-

	LEARNING OUTCOMES INCLUDED:

	DATA
	· To know types of gas flames and adjustments

· To know effects of overheating,

· To have knowledge on how to use, carry and store gas cylinders

· To have knowledge on how to use, carry and store gas cylinders.

· To know how to decide on the proper nozzle and welding blow pipes.

· To have knowledge on the concepts of flare from behind and flareback,

· To have knowledge about water and dry chemical extinguishers, their terms of use and periodical maintenance

· To have knowledge about materials  in terms of weldability

· To have knowledge on the use and maintenance of welding equipment,

· To have knowledge enough to understand the welding procedure specification (WPS),

· To have knowledge on effects of welding parameters (ampere, voltage etc),

· To be able to use weld beam gauges

· To have information on the conformity of welding bend preparation with the welding procedure specification (WPS),

· To have knowledge on weld bead gauges,

· To have knowledge on welding defects,

· To know causes of welding defects,

· To know how to prevent and correct welding defects,

· To have knowledge about water and dry chemical extinguishers, their terms of use and periodical maintenance

· To know reasons of dissociation of acetylene in a cylinder,
· To know how important it is to put aside those cylinders having been exposed to flaring from behind and flareback an send them to the manufacturing company for testing,

	SKILLS
	· To be able to regulate proper gas pressure,

· To be able to assemble and maintain the equipment

· To be able to select proper welding wires in size and type,

· To be able to prepare welding bend of a material to be welded,

· To be able to do proper interpass cleaning,

· To be able to detect welding defects,

· To be able to properly clean surfaces to be melt down,

· To be able to properly preheat the parent material as required,

· To be able to weld in the quality set on the Welding Procedure Specification (WPS)

· To have specific manual skills necessary to carry out welding works in the proper position as fast as required by the process itself and proper,

· To be able to respond properly in case of flare from behind or flareback,
· To be able to respond as required in case of gas dissociation in a cylinder,

	QUALIFICATIONS
	· To be able to choose proper blow pipes

· To be able to properly preheat the parent material as required,
· To be able to take measures to avoid welding defects,
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