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PREFACE
This reference guide, namely CNC Programmer (Level 4) National Qualification was 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 draft qualification was drawn up by Ankara Chamber of Industry 1st Organized Industrial Zone appointed upon the cooperation protocol signed on 30.03.2012. After assessing opinions of the relevant organizations and institutions, the draft has been amended accordingly. The final draft was evaluated by the VQA’s Metal Industry Committee, which deemed it suitable. It was approved by the Board of Directors of the VQA through its decision no 2012/49 of 26.09.2012 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,
a) Name and level of the qualification, 
b) Aim and rationale of the qualification, 

c) Vocational standard, Vocational standard units or Qualification Items which for the basis for the qualification,
d) Training and experience criteria (form, content, duration etc) necessary for the qualification, 

e) Learning outcomes necessary to acquire the qualification,
f) Assessment procedures and principles to be applicable to in the acquisition of the qualification, minimum testing materials and assessor criteria necessary for assessment,
g) Validity of the qualification certificate, renewal conditions, supervision of the certificate holder if deemed necessary,
h) Institution developing the qualification and Sector Committee verifying the Qualification.
National qualifications are built according to the relevant national Vocational standard if there is one or to the relevant international Vocational standard if there is none at the national level.
National qualifications are set in cooperation with the below bodies
· Formal and non-formal education and training institutions,
· Authorized Certification Bodies,
· Institutions having pre-applied for certification to the authority,
· Institutions having drawn up national Vocational standard,
· Professional organizations.
12UY0082-4 NATIONAL QUALIFICATION OF CNC PROGRAMMER
	1
	NAME OF QUALIFICATION
	CNC PROGRAMMER

	2
	REFERENCE CODE
	12UY0082-4

	3
	LEVEL
	4

	4
	INTERNATIONAL CLASSIFICATION CODE
	ISCO 08: 3115

	5
	TYPE
	-

	6
	CREDIT VALUE
	-

	7
	A) DATE OF PUBLICATION
	26.09.2012

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	8
	AIM
	This qualification has been prepared to identify, evaluate and assessment of knowledge, skills and competencies, which a CNC Programmer at Level 4 should have.

	9
	VOCATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0216-4 CNC PROGRAMMER (LEVEL 4) NATIONAL VOCATIONAL STANDARD

	10
	REQUIREMENTS TO TAKE QUALIFICATION TEST

	-

	11
	STRUCTURE OF QUALIFICATION

	11-a) Compulsory Units

	12UY0082-4/A1 OHS AND ENVIRONMENTAL SAFETY MEASURES IN CNC WORKS
12UY0082-4/A2 QUALITY MANAGEMENT SYSTEM, WORK ORGANIZATION AND VOCATIONAL DEVELOPMENT ACTIVITIES
12UY0082-4/A3 WRITING CNC CODES, USING COMPUTER AIDED MANUFACTURING ​PROGRAM
12UY0082-4/A4 PROGRAMMINGTHE CNC MACHINE TOOL BY TOOL SELECTION
12UY0082-4/A5 USING THE CNC MACHINE TOOL TO BE PROGRAMMED

	11-b) Elective Units 

	-

	11-c) Alternatives for Grouping of Units and Additional Learning Outcomes

	Candidate should gain all qualification items in order to be successful.

	12
	ASSESSMENT

	Candidates should be successful in the examination mandatory and Qualification Items. Only theoretical examinations will be made for A1 and A2 units. A3, A4 and A5 units can be applied together with theoretical examination. The performance. exam can be applied together or separately.

	13
	VALIDITY OF CERTIFICATE
	The validity period of the qualification certificate is 5 years beginning from the date of issue.

	14
	FREQUENCY OF SURVEILLANCE
	Candidate's performance is subject to surveillance at least one time after the end of second year, within the validity period of the certificate of professional competence by the Certification Body.


	15
	ASSESSMENT METHODS TO BE FOLLOWED IN RENEWAL OF EXPIRED CERTIFICATES
	Candidates, who certify to have worked at least 2 years of relevant industry, for renewal of their certificates, they need to be successful in the exam of updated Qualification Items if any. If there is no update, the certificate will be renewed without exam. Certificates of those who do not provide the documents required will not be renewed. They shall apply to receive renewed certificate.

	16
	QUALIFICATION DEVELOPMENT INSTITUTION(S)
	ANKARA CHAMBER OF INDUSTRY 1ST ORGANIZED INDUSTRAL ZONE

	17
	SECTOR COMMITTEE TO VERIFY QUALIFICATION
	MYK METAL SECTOR COMMITTEE

	18
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	26.09.2012 – 2012/69


12UY0082-4/A1 OHS AND ENVIRONMENTAL SAFETY MEASURES QUALIFICATION ITEM
	1
	NAME OF QUALIFICATION ITEM
	OHS AND ENVIRONMENTAL SAFETY MEASURES IN CNC WORKS

	2
	REFERENCE CODE
	12UY0216-4/A1

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	26.09.2012

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 VOCATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0216-4 CNC PROGRAMMER (LEVEL 4) NATIONAL VOCATIONAL STANDARD

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Explains OHS precautions.
Performance Criteria: 
1.1: Explains OHS hazards and risks likely to be encountered during the process
1.2: Explains measures to be taken against the risks and dangerous situations.
1.3: Explains OHS measures employees must comply with
1.4: Lists personal protective equipment that should be used in order to avoid imminent risks.
1.5: Explains OHS measures needed to comply within the work area
1.6: Explains how to do grounding against the risk of static electricity
1.7: Lists Occupational Health and safety protection and intervention tools
1.8: Explains the method storage of hazardous substances at designated locations.
1.9: Ensure safely storage of flammable and combustible materials.
Learning Outcome 2: Explain the environmental protection measures.
Performance Criteria: 
2.1: İşlemler ile ilgili çevresel tehlikeleri tanımlar.
2.2: Explains measures to be taken against the risks and dangerous situations.
2.3: Explains how to implement environmental protection measures.
2.4: Explains necessary measures for the recovery of recyclable materials.
2.5: Explains methods of storage of hazardous and dangerous waste.
2.6: Ensure safely storage of flammable and combustible materials.
2.7: Defines appropriate equipment to be used against spillage.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T1) Single written exam of multiple-choice.
(T1) The examination may be done in writing or BTS / ITS system.
(T1) The participants shall be asked 10 questions at least in the exam with equal points, participants must give at least 70% correct answers. The average time for each point is 2 min.
Theoretical examination shall cover success criteria in the 12UMS0216-4 CNC Programmer (Level 4) National Vocational Standards contained in A and B tasks.



	8 b) Performance based Examination

	No performance-based examination is stipulated.

	8 c) Other Assessment related conditions

	-

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	ANKARA CHAMBER OF INDUSTRY 1ST ORGANIZED INDUSTRAL ZONE

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION ITEM
	MYK METAL SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	26.09.2012 – 2012/69


ANNEXES
EK A1-1: Information on Recommended Training to Earn a Qualification Item
It is recommended to complete the training program with the below content in order to obtain this unit.
 Content of Training: 
1. Knowledge on emergency case
2. Analytical thinking skills
3. Knowledge and ability of using tools, appliances, and equipment
4. Knowledge on correct separation of wastes at source and recycling activities
5. Basic first aid knowledge
6. Knowledge and skills of computer and internet usage
7. Knowledge on working and controlling procedures
8. Knowledge on environmental protection methods
9. Knowledge on efficient use of natural resources (water, electricity, natural gas, raw materials, etc.)
10. Team management skills
11. Knowledge on Occupational Health and Safety Precautions
12. Knowledge on the work site operation procedures
13. Knowledge on Vocational laws and regulations
14. Knowledge and skill of planning
15. Oral and written communication skills
16. Knowledge on basic labor legislation
17. Fire prevention, struggle, emergency, and evacuation knowledge
18. Skill of using the time well.
12UY0082-4/A2 QUALITY MANAGEMENT SYSTEM, WORK ORGANIZATION AND VOCATIONAL DEVELOPMENT ACTIVITIES
	1
	NAME OF QUALIFICATION ITEM
	QUALITY MANAGEMENT SYSTEM, WORK ORGANIZATION AND VOCATIONAL DEVELOPMENT ACTIVITIES

	2
	REFERENCE CODE
	12UY0082-4/A2

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	26.09.2012

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 VOCATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0216-4 CNC PROGRAMMER (LEVEL 4) NATIONAL VOCATIONAL STANDARD

	7
	LEARNING OUTCOMES

	 Learning Outcome 1: Defines the quality practices. 
Performance Criteria: 
1.1: Lists instructions contained in the form of transactions.
1.2: Explains how operate machinery, tools, equipment or system in accordance with the requirements of the quality.
1.3: Explains technical operations in providing quality.
1.4: Fills forms by ensuring application of quality assurance techniques depending on the type of operation to be performed.
1.5: Participates in works involved in monitoring quality of operation based works.
1.6: Controls compliance with instructions of machinery, tools, hardware or system settings
1.7: Knows whom to report the discordances detected during the work and to keep records.
 Learning Outcome 2: Explains how to do the work organization. 

Performance Criteria: 
2.1: Explains grounds of keeping a record of the work done and how to keep.
2.2: Explains ways to learn from teamwork.
2.3: Takes work order and project before starting to work
2.4: Gets opinions/information from persons/teams who did similar work previously
2.5: Selects tools and materials to be used regarding the work to be done.
2.6: Explains the method for controlling of the work to be done.
2.7: Explains the necessity of recording missing and errors.
2.8: Prepares report on the work done.
2.9: Fills in and lets signed the necessary forms and explains completion of delivery processes and to whom to provide information.
 Learning Outcome 3: Defines professional development activities to be carried out 

Performance Criteria: 
3.1: Describes how to meet the training requirements.
3.2: Explains how to follow innovations related to the profession.
3.3: Describes how to transfer his/her knowledge and experiences to his/her colleagues.


	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T1) Single written exam of multiple-choice.
(T1) The examination may be done in writing or BTS / ITS system.
(T1) The participants shall be asked 10 questions at least in the exam with equal points, participants must give at least 70% correct answers. The average time for each point is 2 min.
Theoretical examination shall cover success criteria in the 12UMS0216-4 CNC Programmer (Level 4) National Vocational Standards contained in C, D, and J tasks.

	8 b) Performance based Examination

	No performance-based examination is stipulated.

	8 c) Other Assessment related conditions

	-

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	ANKARA CHAMBER OF INDUSTRY 1ST ORGANIZED INDUSTRAL ZONE

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION ITEM
	MYK METAL SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	26.09.2012 – 2012/69


ANNEXES
ANNEX A2-1: Information on Recommended Training to Earn a Qualification Item 
It is recommended to complete the training program with the below content in order to obtain this unit.

 Content of Training: 
1. Knowledge and skills of computer and internet usage
2. Knowledge on working and controlling procedures
3. Team management skills
4. Business organization and planning skills
5. Knowledge on the work site operation procedures
6. Knowledge on quality documentation
7. Knowledge on quality control principles
8. Knowledge on quality management system
9. Knowledge and ability of keeping record
10. Foreign language skills at Vocational level
11. Knowledge on Vocational laws and regulations
12. Ability of establishing communication with customers
13. Skill of learning and being able to share what s/he learned
14. Knowledge and skill of planning
15. Problem solving skills
16. Knowledge on sector- and workplace-specific national and international instructions and standards
17. Oral and written communication skills
18. Knowledge on standard materials
19. Knowledge on process and quality management
20. Ability of preparing instructions
21. Knowledge on basic labor legislation
22. Skill of using the time well.
12UY0082-4/A3 WRITING CNC CODES and USING COMPUTER AIDED MANUFACTURING PROGRAM QUALIFICATION ITEM
	1
	NAME OF QUALIFICATION ITEM
	WRITING CNC CODES and USING COMPUTER AIDED MANUFACTURING ​PROGRAM 

	
	2
	REFERENCE CODE
	12UY0082-4/A3

	
	3
	LEVEL
	4

	
	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	26.09.2012

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 VOCATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0216-4 CNC PROGRAMMER (LEVEL 4) NATIONAL VOCATIONAL STANDARD

	7
	LEARNING OUTCOMES

	 Learning Outcome 1: Writes the code used on the CNC machine tool. 

Performance Criteria: 
1.1: Writes requested program using the Program menu.
1.2: Uses the codes specified according to ISO Standards by selecting according to the feature of the work to be done.
1.3: Uses software packages belonging to CNC machine tool
 Context: 
1.3: Takes the programming guide and manual of counter as reference.
 Learning Outcome 2: Writes program according to technical specifications and coordinate systems of the counter
 Performance Criteria: 
2.1: Writes the program taking the counter axis limits, maximum tool diameter and length capacity, the spindle motor power the rotation speed into consideration.
2.2: Writes program according to the safe working distance of the counter.
2.3: Writes the program according to limits of physical size of the piece to be processed on the counter.
2.4: Writes the program according to absolute or incremental measuring system.
2.5: Writes the program taking the angle, size and coordinate system into account.
 Learning Outcome 3: Makes calculation of cutting and progress. Performance Criteria: 
3.1: Establishes the feature of cutting and progress according to work piece material and selected.
3.2: Makes the calculation of rotation speed and progress by taking the capacity of the counter, working conditions specified in the catalog of the manufacturer into consideration.
 Learning Outcome 4: Arranges in order the codes by defining the process steps and coding systems
 Performance Criteria: 
4.1: Defines the transaction code of the counter.
4.2: Enters the coordinates of the reference point on the piece into the program.
4.3: Determines entry points to the defined transaction according to the feature of the work.
4.4: Arranges the counter codes in order according to operation sequence considering the characteristics with the help of the menu.
4.5: Determines the direction of the processing depending on the location of the work
4.6: Knows to determine the rotation and progress speed according to the workplace material and processing quality.


4.7: Determines axis movement codes according to operation sequence.
4.8: Ensures the geometry on the piece as not to affect each other according to the drawing of the workplace
4.9: Writes the codes of auxiliary pieces/processes according to the operation sequence in the appropriate places in the program such as cover, coolant, conveyor on / off
1.1: Takes the counter into reference after completing the process with the help of commands.
Learning Outcome 5: Controls the prepared program with the simulation. 

Performance Criteria: 

5.1: Controls the written program without processing on the graph screen virtually.
5.2: Controls the motion of the counter by running the program without tool and workplace.
5.3: Controls the operation sequence of the piece without cutting or drilling.
5.4: Reports if it detects any fault.
Learning Outcome 6: Uses the software of the counter. 

Performance Criteria: 

6.1: Makes the display settings on the program ​​with the help of the program menu.
6.2: Uses the menus in the program with the help of the program book.
6.3: Enters the written program to the counter.
6.4: Uses file extensions supported by the program.
6.5: Changes the file format in the program according required type of record.
6.6: Uses the counter axis supported by the program.
Learning Outcome 7: Puts the material in direction of processing with minimum waste material. 

Performance Criteria: 

7.1: Calls the drawn piece picture to the worksheet using the program menu.
7.2: Places the piece into the reference point according to the direction connecting the counter using fixing apparatus.
7.3: Describes the amount of raw materials for the production of the piece shown on the drawing.
7.4: Determine the reference point appropriate to the production correctly.
7.5: If there is more than one piece, sets safe approach distance without damaging to each other
7.6: Places the pieces having the same thickness and type together.
7.7: Selects the piece to give minimum wastage of according to the sizes on the drawing.
Learning Outcome 8: Forms the tool path by selecting the operation sequence.
Performance Criteria: 

8.1: Arranges the safety distance according to the procedure being performed and the picture.
8.2: Creates and places the tools in the library of the program, which will be used in the program
8.3: Selects the processing command from the program menu.
8.4: Selects the tools to be used in the processing part from program menus according to defined features.
8.5: Selects the processing limits according to work-piece.
8.6: Enters cutting depth of the work-piece according to characteristic of the material into the program.
8.7: Sets the input and output approach distances according to the picture and features of the material enters values ​​for progress.
8.8: Enters progress values into the program menu according to the feature of work-piece and material.
8.9: Enter the type of cooling of tools into the program menu.
8.10: Determines the amount of chips to be left to the last operations.
8.11: Controls process control parameters according to the order of processing.
8.12: Forms tool path according to the sequence of operations.
	Learning Outcome 9: Produces G and M codes and makes necessary adjustments on codes. 

Performance Criteria: 

9.1: Selects the tool paths prepared according to the work-piece, with the help of program menus.
9.2: Selects the counter on which the production will be made from the program menu.
9.3: Selects the tools, which will be used in the program with the help of the program menu.
9.4: Produces G and M codes in the program which will be used for the piece processed in the CNC machine tool.
9.5: Corrects code failures detected in the program with the help of program menus
9.6: Detects program errors during testing.
9.7: Corrects program codes created through program menus.
9.8: Re-calculates the tool path for the work-piece.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T1) Single written exam of multiple-choice.
(T1) The examination may be done in writing or BTS / ITS system.
(T1) The participants shall be asked 20 questions at least in the exam with equal points, participants must give at least 70% correct answers. The average time for each point is 2 min.
Theoretical examinations shall cover success criteria in the 12UMS0216-4 CNC Programmer (Level 4) National Vocational Standards contained in E, F, G and I tasks.

	8 b) Performance based Examination

	(P1) is an examination based on performance relating tasks of E, F, G and I contained in CNC Programmer (Level 4) National Vocational Standards.
The candidate is required to be successful at each step of practice exam mentioned in the checklist. The time of the exam of the candidates who take the exam, can not be longer than 4 hours.

	8 c) Other Assessment related conditions

	Those who fail in theoretical examination cannot take performance based examination. The candidates who succeed in one of the written units; however, fail in the other unit of the test are awarded the certificate of achievement related to the unit he succeeds and in case he applies to the test within a year, he is exempted from the units he has succeeded in. If s/he does not take the exam within more than 1 year, then the examination shall be taken in both parts once more.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	ANKARA CHAMBER OF INDUSTRY 1ST ORGANIZED INDUSTRAL ZONE

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION ITEM
	MYK METAL SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	26.09.2012 – 2012/69


ANNEXES
EK A3-1: Information on Recommended Training to Earn a Qualification Item
The candidate is recommended to attend the trainings in following subjects in order to be successful at qualification item at this level.
Content of Training: 
1. Knowledge and ability of using tools, appliances, and equipment
2. Knowledge and skills of using computer aided manufacturing programs
3. Knowledge and skills of using computer
4. Knowledge of CNC machine error messages
5. Ability to use control panel CNC machines
6. Knowledge CNC program codes
7. Ability and knowledge to connect work-piece
8. Knowledge of cutting tool
9. Knowledge machine elements and material
10. Knowledge of mathematics and geometry
11. Mechanics knowledge
12. Knowledge and skills to build operation plan
13. Measurement and control skills
14. Knowledge and skills to control the program through simulation
15. Process knowledge
16. Reporting and archiving skills
17. Knowledge and skills of machine tools
18. Knowledge and skills to determine the sequence of tools
19. Knowledge and skills in reading technical drawings
20. Knowledge of use basic computer-aided drawing programs
21. Knowledge of basic professional foreign language
22. Knowledge and skills to install program into the counter.
23. Skill of using the time well.
12UY0082-4/A4 PROGRAMMING THE CNC MACHINE TOOL BY TOOL SELECTION QUALIFICATION ITEM
	1
	NAME OF QUALIFICATION ITEM
	ADJUSTING THE COUNTER ACC. TO PROGRAM BY MAKING TOOL SELECTION

	2
	REFERENCE CODE
	12UY0082-4/A4

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	26.09.2012

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 VOCATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0216-4 CNC PROGRAMMER (LEVEL 4) NATIONAL VOCATIONAL STANDARD

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Determines tools, tools fixing apparatus and cutting tips to be used for the work-piece 

Performance Criteria: 
1.1: Evaluates the manufacture drawing of work-piece according to technical drawings and manufacturing techniques.
1.2: Selects the tools according material properties of work-piece, dimensions and specified tolerances.
1.3: Determines form chip breaking, cutting tips features according to materials and processes.
1.4: Determines to which tool holder the cutting tip which will connected.
1.5: Calculates the working life of the cutting tip according to the quality of the cutting tip
1.6: Calculates the grinding angle drilling tools.
1.7: Determines the size of holders according to the dimensions of the work-piece.
Learning Outcome 2: Introduces the features of tool to the counter. 

Performance Criteria: 
2.1: Enters manually the measured the length, diameter and radius to offset page of the counter.
2.2: Transfers the measurement values of the tool, of which t measure values are entered by letting measured of diameter and radius of cutting tip through the program to offset page of the counter.
2.3: Writes the tool compensation into the offset page of the counter using the program menu.
Learning Outcome 3: Defines the reference position of the work-piece and tools 

Performance Criteria: 
3.1: Determines which point of the piece would be the reference point according to the geometry of the work-piece
3.2: Determines the direction of the axis according to the position of the work-piece.
3.3: Starts processing according to the reference point.
3.4: Determines safety positions of the tools to be used in the program.
3.5: Determines the tool change position.
3.6: Sets safe approach and distancing of cutting tools to the work-piece. Workbench work-piece / fixture on (to the schedule) bonds.
Learning Outcome 4: Connects the work-piece to the counter/ connection fixture 

Performance Criteria: 
4.1: Prepares connection apparatus (fixture) to connect the work-piece.
4.2: Connects the work-piece to the counter through connection apparatus.
4.3: Controls the connection position of the piece with measurement tools.
4.4: Controls the accuracy of the connection apparatus (fixture), based on the shape of connection of the work-piece.
4.5: Connects the connection apparatus (fixture) according to the work-piece reference point.
4.6: Controls the dimensions and position of the work-piece, which connected to the connection apparatus (fixture).


	Learning Outcome 5: Makes necessary preparations according to the determined reference point in order to write program
Performance Criteria: 
5.1: Determines the zeroing point of the piece.
5.2: Creates a new program page.
5.3: Determines working plane of cutters connected to the counter.
5.4: Determines axis the value in the program according to the reference.
Learning Outcome 6: Changes the zeroing point of the counter.
Performance Criteria: 
6.1: Moves piece reference point in the desired direction with the help of the program code
6.2: Moved reference point, with the help of the program code brings back to its position.
6.3: Enters new tool values manually into the offset program, if tool is changed.
6.4: If there is more than one part, determines zero point for each work-piece.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T1) Single written exam of multiple-choice.
(T1) The examination may be done in writing or BTS / ITS system.
(T1) The participants shall be asked 10 questions at least in the exam with equal points, participants must give at least 70% correct answers. The average time for each point is 2 min.
Theoretical examination shall cover success criteria in the 12UMS0216-4 CNC Programmer (Level 4) National Vocational Standards contained in E and F tasks.

	8 b) Performance based Examination

	(P1) is an examination based on performance relating tasks of E and F contained in CNC Programmer (Level 4) National Vocational Standards.
The candidate is required to be successful at each step of practice exam mentioned in the checklist. The time of the exam of the candidates who take the exam, can not be longer than 4 hours.

	8 c) Other Assessment related conditions

	Those who fail in theoretical examination cannot take performance based examination. The candidates who succeed in one of the written units; however, fail in the other unit of the test are awarded the certificate of achievement related to the unit he succeeds and in case he applies to the test within a year, he is exempted from the units he has succeeded in. If s/he does not take the exam within more than 1 year, then the examination shall be taken in both parts once more.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	ANKARA CHAMBER OF INDUSTRY 1ST ORGANIZED INDUSTRAL ZONE

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION ITEM
	VQA METAL SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	26.09.2012 – 2012/69


ANNEXES
ANNEX [A4]-1: Information on Recommended Training to Earn a Qualification Item
The candidate is recommended to attend the trainings in following subjects in order to be successful at qualification item at this level.
 Content of Training: 
1. Knowledge and ability of using tools, appliances, and equipment
2. Knowledge and skills of using computer aided manufacturing programs
3. Knowledge and skills of using computer
4. Knowledge of CNC machine error messages
5. Ability to use control panel CNC machines
6. Knowledge CNC program codes
7. Ability and knowledge to connect work-piece
8. Knowledge of cutting tool
9. Knowledge of mathematics and geometry
10. Knowledge on mechanics, machine elements and material
11. Knowledge and skills to build operation plan
12. Measurement and control skills
13. Knowledge and skills to control the program through simulation
14. Process knowledge
15. Knowledge and skills of machine tools
16. Knowledge and skills to determine the sequence of tools
17. Knowledge and skills in reading technical drawings
18. Knowledge of use basic computer-aided drawing programs
19. Knowledge of basic professional foreign language
20. Knowledge and skills to install program into the counter.
21. Skill of using the time well.
12UY0082-4/A5 QUALIFICATION ITEM OF USING THE CNC MACHINE TOOL TO PROGRAM
	1
	NAME OF QUALIFICATION ITEM
	USING THE CNC MACHINE TOOL TO PROGRAM

	2
	REFERENCE CODE
	12UY0082-4/A5

	3
	LEVEL
	4

	4
	CREDIT VALUE
	-

	5
	A) DATE OF PUBLICATION
	26.09.2012

	
	B) REVISION NO
	00

	
	C) REVISION DATE
	-

	6
	 VOCATIONAL STANDARD(S) FORMING THE BASIS FOR THE QUALIFICATION

	12UMS0216-4 CNC PROGRAMMER (LEVEL 4) NATIONAL VOCATIONAL STANDARD

	7
	LEARNING OUTCOMES

	Learning Outcome 1: Tests the counter according to the program 

Performance Criteria: 
1.1: Determines processing power according to counter capacity.
1.2: Determines speed limit of the counter according to the characteristics of the counter.
1.3: Puts the counter to the reference position with the help of the control panel..
1.4: Makes zeroing of the tools with the help of measuring instruments and programs.
1.5: Performs writing programs to the counter manually.
1.6: Runs programs installed into the memory of the counter.
1.7: Determines the precision on the counter according to the technical specifications of the counter.
Context: 
1.5: Ensures axis motion with simple codes MDI a short mode.
Learning Outcome 2: Makes the counter parameter settings. 

Performance Criteria: 
2.1: Makes the identification of the parametric values ​​of the work-piece ​​with the help of the program menus.
2.2: Makes the parameter settings required by the program according to cutting and drilling capacity and features of the counter.

	8
	ASSESSMENT

	8 a) Theoretical Examination

	(T1) Single written exam of multiple-choice.
(T1) The examination may be done in writing or BTS / ITS system.
(T1) The participants shall be asked 10 questions at least in the exam with equal points, participants must give at least 70% correct answers. The average time for each point is 2 min.
Theoretical examination shall cover success criteria in the 12UMS0216-4 CNC Programmer (Level 4) National Vocational Standards contained in H task.

	8 b) Performance based Examination

	(P1) is an examination based on performance relating task H contained in CNC Programmer (Level 4) National Vocational Standards.
The candidate is required to be successful at each step of practice exam mentioned in the checklist. The time of the exam of the candidates who take the exam, can not be longer than 2 hours.


	8 c) Other Assessment related conditions

	Those who fail in theoretical examination cannot take performance based examination. The candidates passing theoretical test but failing performance-based examination shall be exempted from theoretical part if they take the exam in within 1 year, again. If candidate does not take the exam within more than 1 year, then the examination shall be taken in both parts once more.

	9
	QUALIFICATION DEVELOPMENT INSTITUTION(S)/ORGANIZATIONS(S)
	ANKARA CHAMBER OF INDUSTRY 1ST ORGANIZED INDUSTRAL ZONE

	10
	SECTOR COMMITTEE TO VERIFY QUALIFICATION ITEM
	VQA METAL SECTOR COMMITTEE

	11
	DATE AND NUMBER OF APPROVAL BY VQA BOARD OF DIRECTORS
	26.09.2012 – 2012/69


ANNEXES
EK A5-1: Information on Recommended Training to Earn a Qualification Item
The candidate is recommended to attend the trainings in following subjects in order to be successful at qualification item at this level.
 Content of Training: 
1. Knowledge and ability of using tools, appliances, and equipment
2. Knowledge and skills of using computer
3. Knowledge of CNC machine error messages
4. Ability to use control panel CNC machines
5. Knowledge CNC program codes
6. Knowledge of cutting tool
7. Knowledge on mechanics, machine elements and material
8. Measurement and control skills
9. Knowledge and skills to control the program through simulation
10. Process knowledge
11. Knowledge and skills of machine tools
12. Knowledge and skills to determine the sequence of tools
13. Knowledge of basic professional foreign language
14. Knowledge and skills to install program into the counter.
15. Skill of using the time well.
QUALIFICATION ANNEXES
ANNEX 1: Qualification Items
12UY0082-4/A1 OHS and Environmental Safety Measures
12UY0082-4/A2 Quality management System, Work Organization, and Vocational Development Activities
12UY0082-4/A3 Writing CNC Codes, Using Computer-Aided Manufacturing Software
12UY0082-4/A4 Selecting and Adjusting the Machine Tool to the Program
12UY0082-4/A5 Using the CNC Machine Tool to Be Programmed
ANNEX 2: Terms, Symbols and Abbreviations
ANALYSIS: The way to go to the result by dividing a subject (material or intellectual) into its basic components and defining these components and the relationships between them.
INCREMENTAL SIZE: The value of measurement, which last point is accepted as reference 

FIXING APPARATUS (FIXTURES): Apparatus which helps to connect the work-piece, 

CAD / CAM: Computer Aided Design / Computer Aided Manufacturing
CBE: Computer Based Exam
CNC: Computer Numerical Control
DRAWING COMMANDS: Computer-aided drawing commands used in drawing program.
NUMBER OF REVOLUTION: Number of rotations per minute of the work-piece or work spindle,
FILE FORMAT: Features specified to differ files used in computer from each other.
G and M CODES: Desired movement and function code in the CNC program to let performed by the counter
SAFE OPERATING RANGE: specified distance around the work-piece. 

SAFETY POSITION: Safe reference point of the tools used. 

TRANSACTION CODES: CNC program codes, which provide counter movement 

IBT: Internet-based test,
ISCO: International Standard Classification of Occupations.
ISO: International Standards Organization
FEED RATE: The distance of the cutting tool of one complete rotation around the axis of work-piece.
OHS: Occupational Health and Safety
PROCESSING POWER: Machining of metal parts with various methods.
PROCESSING SPEED LIMIT: Speed limit when machining over the work-piece.
PROCESSING DIRECTION: Direction of movement of surface of the work-piece cutting surface of the tool cutter.
TOOL HOLDER: Cutting tool holder on the turning lathe.
PERSONAL PROTECTIVE EQUIPMENT (PPE): All kinds of tools, instruments, appliances and devices which are worn put on or hold by the worker and which protect the worker from one or more hazards arising from the work and effect the health and safety of the worker, and which are designed to suit such purpose.
COMMAND: The smallest follow element consisting of basic operations of a computer together with the parts to be processed.
DASHBOARD: The section including writing programs, manually moving of the cutter on axis, program start-stop, manually select of the tool and writing program.
MENU: command or option list.
MOTOR POWER: The process of a motor in the unit time.
OFFSET PAGE: Section, in which cutting tool and work-piece data are defined in the control panel of CNC machine.
OPERATION: Processes used to shape the piece.
PACKAGED SOFTWARE: Computer program prepared for any purpose and can be used without requiring expertise in computer program.
PROGRAM CODES: The codes used to program CNC machines.
RADIUS: Radius
REFERENCES: A fixed point or an object considered constant.
SENDING TO REFERENCES: Sending the lathe axis to the zero point at the designated coordinates.
RISK: Means probability of occurrence of a hazardous event and combination of results.
RESET: Determination of reference location of the part to be processed.
SIMULATION: Animation of a real situation, taking into account all the variables with the help of a PC program (virtual).
COOLANT: Various cooling means to obtain glossier surface, to increase the life of the cutting tool and to absorb the heat generated due to friction.
TOOL CODES: Codes used on CNC machines relating the tools.
TOOL ZEROING: Entering the tool lengths according to defined zero-point into the offset page.
TOOL COMPENSATION: Entering the values of length, radius and radius of the cutting tip into the control panel.
TOOL PATH: Ways, the tool follows on the piece in the process of providing the desired shape to the piece.
TOOL: Cutter doing machining from a work-piece.
CUTTING DEPTH: Thickness of the material removed from the work-piece.
CHIP BREAKING: Breaking the chip from the work-piece with a special geometry in the cutter.
DANGER: Potential of damage or injury likely to affect the worker or work place and likely to exist in the workplace or to be caused externally,
TOLERANCE: Acceptable size difference between the smallest and largest dimensions.
HOLDER: Connecting elements, to connect milling cutters, drills, guides to the counter.
ANNEX 3: Ways of Horizontal and Vertical Progress in Occupation
Persons having Certificate of Professional Competence in CNC Programmer (Level 4) National Qualification, can laterally transferred within the certificate's validity period to CNC Programmer (Level 5), CNC Operator (Level 4).
ANNEX 4: Assessor Criteria
Persons who will serve as evaluators must provide one of the following conditions.
a) Having graduated from university and studied and served at least two years in CNC Programming jobs.
b) Having CNC Programmer (Level 5) license and worked at least four years as a CNC Programmer.
On the other hand; in addition to the abovementioned qualifications, the assessor shall be trained in assessment and evaluation and CNC Programming, shall have knowledge of national Vocational qualifications and standards.
