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   SUMMARY

	Qualification Title
	Advance certificate course in CNC machining

	Nature and purpose of the qualification
	Nature: Long Term Course

Purpose:  Learners  who  attain  this  qualification  are  competent  in  CNC

machining and can get a job as CNC Operator or become an entrepreneur.

     Qualifying learners attain skills to work in Production department

to carry out Manufacturing of Jigs and Fixtures, Press Tools, Moulds and Die Casting Dies using CNC Technology and CAM Software.



	Body/bodies which will

award the qualification
	Indo Danish Tool Room, Jamshedpur

	Body which will accredit providers to offer courses leading to the

qualification
	Indo Danish Tool Room, Jamshedpur

	Body/bodies which will

carry out assessment of learners
	Examination Cell of Indo Danish Tool Room, Jamshedpur

	Occupation(s) to which

the qualification gives
	CNC operator

	Level of the qualification in the NSQF
	Level 5

	Anticipated volume of training/learning

required to complete the qualification
	1560 Hrs.

	Entry requirements and /

or recommendations
	Preferably I.T.I (Machinist/Turner/Bench Fitter/Tool & Die Maker or equivalent)

	Progression from the qualification
	Job Progression:

After completion of course and after 4 years of field experience the trainee can work as a CNC Programmer and after that 8 years of experience, the person can work as supervisor.

	Planned arrangements for the Recognition of

Prior learning (RPL)
	Yes

	Date of planned review of the qualification.
	January 2018


	Formal structure of the qualification

	SR. NO
	Title and identification code of component.
	Mandatory /
Optional
	Estimated size
(learning hours)
	Level

	1
	CNC PROGRAMMING & CNC MACHINING
	Mandatory
	380
	Level 5

	2
	ENGINEERING METROLOGY AND QUALITY ASSURANCE-THEORY
	Mandatory
	40
	Level 5

	3
	ENGINEERING METROLOGY AND QUALITY ASSURANCE-PRACTICAL
	Mandatory
	40
	Level 5

	4
	PRODUCTION PLANNING & CONTROLS
	Mandatory
	40
	Level 5

	5
	COMPUTER AIDED MANUFACTURING. (MASTER CAM)
	Mandatory
	80
	Level 5

	6
	ADVANCE CAM (DEL CAM – 3 AXIS AND 5

AXIS)
	Mandatory
	80
	Level 5

	7
	TOTAL QUALITY MANAGEMENT
	Mandatory
	40
	Level 5

	8
	FUNDAMENTALS OF METAL CUTTING TOOL
	Mandatory
	40
	Level 5

	9
	ENTREPRENEURSHIP
	Mandatory
	40
	Level 5

	10
	COURSE-WORK: PROJECT
	Mandatory
	780
	Level 5


SECTION 1

ASSESSMENT

Body/Bodies which will carry out assessment:

Examination cell -   Indo Danish Tool Room, Jamshedpur
How will RPL assessment be managed and who will carry it out?

YES. Learners who have met the requirements of any Unit Standard that forms part of this qualification may apply for recognition of prior learning to the relevant Education body. The applicant must be assessed against the specific outcomes and with the assessment criteria for the relevant Unit Standards.

Describe the overall assessment strategy and specific arrangements which have been put in place to ensure that assessment is always valid, reliable and fair and show that these are in line with the requirements of the NSQF.

ASSESSMENT GUIDELINE:

- Criteria for assessment based on each learning outcomes, will be assigned marks proportional to its importance.

- The assessment for the theory & practical part is based on knowledge bank of questions created by trainers and approved by Examination cell (IDTR Jamshedpur)

- For each Individual batch, Examination cell will create unique question papers for theory part as well as practical for each candidate at each examination.

- To pass the Qualification, every trainee should score a minimum of 40% in each Theory and 60% Practical subject.

- Assessment comprises the following components:
>Job carried out in labs/workshop

>Record book/ daily diary

>Answer sheet of assessment

>Viva –voce

>Progress chart

>Attendance and punctuality

2. ASSESSORS:

IDTR jamshedpur faculty teaching the Advance Certificate Course in CNC machining, also assesses the students as per guidelines set by Examination cell of IDTR. Faculties are been trained from time to time to upgrade their skills on various aspects such as conduction of assessments, teaching methodology etc.

3. ELIGIBILITY TO APPEAR IN THE EXAM:

Minimum 70% attendance is compulsory for the students to appear for the assessments.

4. MARKING SCHEME:

Please refer Annexure - I for marking / evaluation scheme.


5. PASSING MARKS:

Passing criteria is based on marks obtain in attendance record, term works , assignments, practical’s

performance, viva or oral exam, module test, class test, practical exam and final exam

Minimum Marks to pass practical exam – 60% Minimum Marks to pass theory exam – 40% Minimum Marks to class test – 40%

Minimum Marks to pass viva / oral exam – 60%

Minimum Marks to pass Project report and presentation exam – 60%

6. RESULTS AND CERTIFICATION:

The assessment results are backed by evidences collected by assessors. Successful trainees are awarded the certificates by IGTR Aurangabad.

ASSESSMENT EVIDENCE

ASSESSMENT EVIDENCE

Assessment evidence comprises the following components document in the form of records: Job carried out in labs/workshop

Record book/ daily diary Answer sheet of assessment Viva –voce

Progress chart

Attendance and punctuality

	Title of Component
	Advance Certificate Course In CNC machining
	
	
	

	sr.no
	Outcomes to be assessed
	Assessment criteria for the outcome
	Theory 
	Practical
	Total 

	1.


	Understanding specific
requirement for a job to be accomplished.


	1.1  Understand and explain difference between conventional & non-conventional machine tool

1.2 Understand the output product requirement by reading the  engineering drawing  specified in  the work instructions/ work order

1.3  Demonstrate and explain various CNC control

Identify and set parameters for various simulators

1.4  Reading the control panel instructions/ job orders to determine    the     correct     output     product specifications.

1.5  Understanding  the  tooling  instructions  (fixtures, cutting tools, jigs etc.) as specified in the Operating Manual/ Work Instructions or Standard Operating Procedures.

1.6  Selection of proper coolant and lubricant required for machining the required component.

1.7  Set the machine stops or guides or programmes as per the specified lengths indicated through scales or work instructions

1.8  Measure and mark reference points/ cutting lines on  the  work  pieces,  using  compasses,  calipers, rulers and other measuring tools.

1.9 Understand acceptance requirements/ limits of machining e.g. surface finish, specific orientation, gauge inspection etc.

1.10Understand any other specific requirement for machining.
	100
	280
	380

	2.


	Understanding sequence of 

operation through which whole the work is to perform for assigned job.


	2.1  Assist the Master Machining Technician in programming the CNC/ numerically controlled machine as per the work instructions.

2.2  Set the right material removal rate while programming the machine as per specified requirements.

2.3 Discuss  technical  matters  related  to  machine programming      with       engineer/      supervisory/personnel in the maintenance team.

2.7  Ensure  that  methods and  procedures used  meet relevant regulations and guidelines

2.7 Collect the all requirements in the appropriate information related to the cutting tool, tool holding devices, work holding devices etc.

2.7  Check the resources, based on required skills

2.7  Maintain materials, tools, equipment, jigs and other resources.

2.7   Inspect and prepare the available materials, tools, equipment, jigs for safe operation

2.7   Identify    and    report    faulty    material,    tools, equipment and jigs to appropriate authority person

2.7   Record   all   resource   data   on   the   appropriate company information system
	
	
	

	3.


	Planning for the execution of job in suitable way independently within specified time schedule.


	3.1  Proper Handle  the tool and die manufacturing plan e.g. Advanced planning and scheduling, Capacity planning, Master production schedule, Scheduling

 HYPERLINK https://en.wikipedia.org/wiki/Workflow 
 Workflow  Employee  scheduling, Enterprise

 HYPERLINK https://en.wikipedia.org/wiki/Enterprise_resource_planning 
 resource planning, inventory control planning, project planning, Process planning, etc.
3.2  Maintain    production    schedules    showing    job sequence and estimated start and completion dates of tool and die Manufacturing

3.3  Maintain job cards and understand  to work with material and work center consumption

3.4  Understand information on the job that is selected in the job card journal and monitor the detail of each job.

3.5  Check the number of good and defective quantities, specify how you want the job to start, what you need for setup, the kind of processes that have to be in place to complete a job, and how you want the job to end etc.

3.6 Understand  Different  types  of  manufacturing process    like    CNC    and    Advanced    Machining processes have different consumption patterns.

3.7  Submit job cards and production schedules to the all team member.
	
	
	

	4.


	Keeping and arranging all the necessary available tool and accessories to execute machining, tool assembling or any other particular job or work in suitable location of workplace so that the tool and accessories can be easily accessible during work execution


	4.1   Work safely at all times, complying with health and safety  and  other  relevant  regulations  and guidelines

4.2   Confirm that the health, safety and environmental requirements applicable to the manufacturing  of tool and die activities are being fulfilled

4.3   Check that the machine and equipment is in a safe and usable condition to hand over appropriate person

4.4   Keeping and arranging all the necessary available tool and accessories to execute machining

4.5   Ensure that the prepared machine is producing the components to the required specification

4.6   Demonstrate the correct operation of the machine to the Tool and Die manufacturing Machine operator

4.7   deal promptly and effectively with problems within your  control  and  report  those  that  you  cannot solve

4.8   Maintain appropriate records of the handover, in accordance with organizational procedures

4.9   Confirm the availability of  resources to  relevant team members

4.10 Confirm to appropriate personnel that materials, processes and the site are duly prepared
	
	
	

	5.


	Maintaining  workplace in proper way independently and systematically.


	5.1   Follows instruction & provide clear and accurate instructions to all the team members they are involved in the project.

5.2   Listen to and provide information to queries and doubts with respect to work related processes, operations as well as materials and equipment are useful mfg. the parts.

5.3   Ensure that quality assurance systems are correctly implemented

5.4   Understand Various Principles of Measurements

5.5   Maintain all various Length Standards & check the Limits, Fits & Tolerances by using Tool and  Dies Manufacturing’s

5.6   Using proper measurement instrument

5.7   Maintain the use of resources to achieve the most effective results

5.8   Follow     the     processes     that     comply     with organizational guidelines and procedures.

5.9   Various manufacturing process like  procurement and production planning; raw material processing cleaning, greasing, heat treatment, etc.; fitting and fabrication  of  components; subassembly; assembly; trial and testing; finishing; coordination

5.10 identify       opportunities       to       improve       the Manufacturing    processes    and    activities    and forward to relevant authorities
	
	
	

	6.


	Describe elements of tool with their functions, material and heat treatment processes


	6.1  List of tool elements are used in press tool, Mould, Jigs and fixture and Die Casting Die

6.2  Describe functions of each elements are used   in press tool, Mould, Jigs and fixture and Die Casting Die

6.3  Details basic knowledge of   each parts are used in press tool, Mould, Jigs and fixture and Die Casting Die

6.4  Identify various materials of tool elements

6.5  Explain    concept    of    hardenability    and    other mechanical properties

6.6  Detail  knowledge  of  Properties  of  tool  elements material   and their importance in tool design and manufacturing

6.7  Identify   Heat   Treatments   importance   in   tool element design

6.8  Describe, explain and Classify Engineering material and explain physical properties of materials used in tooling
	
	
	

	7.


	Describe Manufacturing Processes and process plan


	7.1 Define    and    identify    various   manufacturing processes

7.2  Discuss process capabilities

7.3  Identify and explain manufacturing process

7.4  Summaries and define man machine consideration

7.5  Explain man machine information exchange

7.6  Implement  and  describe  JIT,  KANBAN.  Describe quality function development

7.7  Explain and streamline creation of manufacturing data    base    and    application    of    computer    in production management

7.8  Maintain of manufacturing data base

7.9  Handle Computer aided manufacturing process
	
	
	

	9.


	Execute and review the Tool and Die

Manufacturing 

programme
	9.1    Inspect Personnel, Resources and  Timelines For Press tool, Mold, DCD, Jigs and fixture manufacturing  and  confirm  according  to workplace procedures and requirements

9.2     Identify   manufacturing   problems   and   action required to resolve the problems

9.3     Create permanent corrective action  or  efficient solution   in   place   to   resolve   Manufacturing problems  as  per  organizational  procedure  and standard

9.4     Inform    appropriate    responsible    person    to Manufacturing progress in a timely manner
9.5 Execute   or   improve   production   for   quality, efficient  budgeting  and  time  scheduling  up-to-date

9.6     Ensure that work area and tools are cleaned and inspected according to proper work station and proper procedures

9.7     complete   job   documentation   e.g.   Job   card, employee    schedule,    row    material    handling, inventory etc. according to workplace procedures
	
	
	

	10.


	Mathematical calculations 


	10.1   Calculations of machining parameters like cutting speed, cutting feed, Spindle speed, feed for tooth, depth of cut etc.

10.2   Calculations for bill of material

10.3   Calculate manufacturing rate

10.4   Calculations for cost estimating in the tooling
	
	
	

	11.


	Develop and execute CNC Machining programme using CAM and  advance CAM software


	11.1   Maintain the Plan of machining activities before starting them.

11.2   Use appropriate sources to obtain the required information  e.g.      Numerical   control   on   CNC machine, types of CNC control

11.3   Calculation    of    technological    data    for    CNC machining.

11.4   Access  and  use  the  correct  CAM  software and tools e.g. using CAM software like Master CAM, Del CAM (3 Axis and 5 Axis).

11.5   Check   that   all   the   equipment   is   correctly connected  and  in  a  safe  and  usable  working condition

11.6   Calculate parameters like speed feed , depth of cut  etc.  and  set  a  references  for  the  various operations

11.7   Set up the suitable template/folder

11.8   Set up and check that all peripheral devices are connected and correctly operating

11.9   Create 3-D views on the screen by manipulating drawing   planes   and   inserting   3-D   geometric shapes

11.10 Perform programming for solid modeling

11.11 Identify and use key features of CAM software

11.12 Use pan, isometric and zoom CAD operations to highlight design areas in the modeling environment

11.13 Produce  a  model  for  export  to  the  following manufacturing systems Manufacturing systems: DNC(Direct Numerically controlled)

/CNC(Computer Numerically  controlled)

machines; 3D printer; other specific system

11.14  Produce  CAM   program      which   comply   with organizational  guidelines;  statutory  regulations and codes of practice; CAM software standards; national and international standards

11.15 Confirm   that    the    program   is    as    per    job specifications      and      contains      all      relevant information

11.16 Use  appropriate  techniques  to  create  program that are sufficiently and clearly detailed

11.17 Use codes and other references that follow the required conventions

11.18 Make   sure   that   programs   are   checked   and approved by the appropriate person

11.19 Save the program in the appropriate file type and Location

11.20 Deal   promptly  and   effectively  with   problems within your control, and seek help and guidance from the relevant people if you have problems that you cannot resolve

11.21 Shut down the CAM system to a safe condition on completion of the programming activities.

11.22 Prepare  programs,  demonstrate,  simulate  and operate CNC lathe, milling, EDM & WEDM machines for various machining operations.
	20
	60
	80

	12.


	Develop quality consciousness concept


	12.1   List and use the various length standards

12.2   Understand    importance    of    Limits,    fits    & tolerances

12.3   Numerical   to   calculate   the   limits,   fits   and tolerances as per standard

12.4 Inspection the measurement by using various Instrument like Vernier caliper, Micrometer, Gauges etc.

12.5   Inspection  Straightness  &   Flatness  of   various surface.

12.6   Measure the screw thread & Gear Measurement.

12.7   Calibrate      thread      Measurement      &      Gear Measurement

12.8   Describe Need of Quality & Assurance
	10
	30
	40

	13.


	Solve Basic Problem Related to Tool and Manufacturing


	13.1   Understand  Problems  Related  to  selection  of wrong cutting tool

13.2 Problems  of  wrong  machining  parameters selection like Press Tool, Mold, DCD and Jigs and Fixture

13.3   Problems related with in Process Inspection

13.4   Problems related with Assembly of the tool

13.5   Problems  related  to   Machine  and  Preventive Maintenance

  13.6   Problems related timely correct    

  communication
	10
	30
	40

	14.


	Use basic health and safety practices at the workplace


	14.1   Use  protective  clothing/equipment  for  specific tasks and work conditions

14.2 State  the  name  and  location  of  people responsible for health and safety in the workplace

14.3   State the names and location of 

documents that refer to health and safety in the workplace

14.4   Carry  out  safe  working  practices  while  dealing with  hazards  to  ensure  the  safety  of  self  and others

14.5   Ensure  methods  of  accident  prevention  in  the work environment of the job role

14.6   Understand location of general health and safety equipment in the workplace

14.7   Inspect for faults, set up and safely use steps and ladders in general use

14.8   Work  safely  in  and  around  trenches,  elevated places and confined areas

14.9   Lift heavy objects safely using correct procedures

14.10 Participate in emergency procedures
	40
	00
	40

	15.


	Responsibility   for   own   work   and learning and some responsibility for other’s works and learning


	15.1   Coordinate   Manufacturing   processes   on   daily basis to produce high quality Tool.

15.2   Maintain  process  improvements  to   effectively utilize equipment and materials to maximize production rate.

15.3   Check  daily   operational  strategies  to   achieve Manufacturing rate and financial objectives.
15.4   Identify  unsafe  operations  and   practices  and report the same to Manager immediately.
15.5   Establish  safety  procedures  and  environmental regulations for employees.

15.6   Provide  engineering  support  for  Manufacturing and maintenance activities to ensure maximum production.

15.7   Evaluate  current  Manufacturing  activities  and make recommendations for improvements.

15.8   Follow   operating   instructions   and   equipment specifications for manufacturing activities.

15.9   Update training and guidance to team members to accomplish Manufacturing goals.

15.10 Develop  best  practices  to  improve  production capacity, quality and reliability.

15.11 Solve basic problems related to Manufacturing
	
	
	

	16.


	Implement Total Quality management


	16.1  Observe Manufacturing process and reducing development cycle times 

16.2  Applying the Just in time/demand flow manufacturing concept                                  

16.3  Continuous Improve the teams work

 16.4 Reducing product cost and service cost by using latest technology for manufacture component. 

16.5 Improve Employee involvement and empowerment

16.6 Focus on processes / improvement plans
	40
	00
	40

	17.


	Communicate effectively


	17.1 Read and interpret information correctly 

17.2 Write and read technical forms, process chart. 

17.3 convey and share technical information clearly using appropriate language 

17.4 Clarify task-related information 

17.5 Inform correct protocol to higher authority 

17.6 Ensure communication with people in respectful form and manner in line with organizational protocol

 17.7 Clearly identify questions and concerns of the customer and provide resolution in a respectful manner as per organizational guidelines 

17.8 Use basic office applications like spread sheet, word processor, presentations

 17.9 Use email to communicate within the organization as per organization guidelines
	40
	00
	40

	18.


	Develop entrepreneurship skills


	18.1 Meaning and importance of entrepreneurship 

18.2 Motivations and reasons to start business 

18.3 Entrepreneurial process 

18.4 Entrepreneurship framework 

18.5 Role of information in opportunity recognition 

18.6 Emergence of entrepreneurship 

18.7 Entrepreneurship framework 

18.8 Entrepreneurial personality. 

18.9 Meaning and importance of start-up factors of entrepreneurship 

18.10 Organizational planning 

18.11 Women entrepreneurship 

18.12 Through the perspective of entrepreneurship 

18.13 Forms of ownership 

18.14 Financial planning 

18.15 Budgeting 

18.16 Stages of growth of entrepreneurial ventures

18.17 Barriers to growth 

18.18 Entrepreneurship in small firms

18.19 Advantages and disadvantages of family businesses
	
	
	

	19.


	Work on project
	19.1 Preparation of conceptual plan 

19.2 Selection of CAM software based on capabilities of machining 

19.3 Presentation skills

19.4 Utilize CAM Software 

19.5 Selection of controller like Fanuc, HeidnHein 

19.6 Communicate clearly about the project requirement to the group members 

19.7 Identify different Manufacturing options which will meet requirements and design specification 

19.8 Identify problems with work planning, procedures, output and behavior and their implications e.g. unpredictable behavior of material in sheet metal, mould and die casting during Manufacturing and Assembly 

19.9 Communicate problems appropriately to others 

19.10 Inspect quality of own or other’s work 

19.11 follow information according to enterprise and work requirements 

19.12 Take decisions within if within own jurisdiction or take approval for case outside own jurisdiction 

19.13 Prepare project plan with timeline and responsibilities of self and team members 

19.14 Carry out mathematical calculation required for manufacturing of tool e.g. necessary Speed, Feed and Depth of Cut etc. 

19.15 Involvement in Departmental procedural system for project 

19.16 Responsibility of task completion
	00
	780
	780


EVIDENCE OF RECOGNITION AND PROGRESSION

	What steps have been taken in the design of this or other qualifications to ensure that

there is a clear path to other qualifications in this sector?

Relevant information was collected from Industries and allied sector working in this area.

The Automotive Components  industries are recruiting people based on the qualification acquired. Maximum
of the industries accept this as qualification for selection/short listing of the individual.

approved by members.

Vertical Pathway:

The Occupational Map has been created & attached.

The CNC operator has a clear pathway 

Horizontal Pathway:

The individual can migrate within the Automotive Components  related industries.


