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1. [bookmark: _Toc186125516]Introduction

The National Vocational and Technical Training Commission (NAVTTC) is developing competency standards for the trade of "CNC Machinist Level – IV (Mechanical Technology)" in Pakistan to enhance workforce skills and meet industry demands. Mechanical technology is crucial across sectors such as manufacturing, automotive, and aerospace, requiring expertise in machining, quality control, safety, and environmental sustainability. The new standards will define essential knowledge and skills, guiding training providers and employers to ensure a skilled workforce. Incorporating green skills will promote environmentally friendly practices and improve employability. The qualification aims to impact areas like safety, communication, measurement, machine operations, and maintenance while preparing workers for a low-carbon economy.

2. [bookmark: _Toc479859626][bookmark: _Toc11027895][bookmark: _Toc140057175][bookmark: _Toc173176833][bookmark: _Toc186125517]Purpose of the Qualification

The qualifications are in line with the vision of Pakistan’s National Skills Strategy (NSS), National TVET Policy and National Vocational Qualification Framework (NVQF) based on demand of respective employers. This provides policy directions, support and an enabling environment to the public and private sectors to impart training for skills development to enhance social and economic profile. The National Competency Standards could be used as a referral document for the development of curricula and Assessment Packages to be used by training institutions and Qualification Awarding Bodies respectively.

The purpose of the training is to provide the Green skills to the trainees in the field of Mechanical Technology and convert it into value added product, which is acceptable by International market and fit-in a skilled graduate into National Vocational Qualification Framework for his / her vertical career progression and qualification equivalencies at par with acceptable international standards.


3. [bookmark: _Toc479859627][bookmark: _Toc9946218][bookmark: _Toc11027897][bookmark: _Toc140057178][bookmark: _Toc173176834][bookmark: _Toc186125518]Date of Validation

The National Curriculum Level-IV for CNC Machinist, Mechanical Technology” has been validated by the Qualifications Validation Committee (QVC) members on 03-07 Sep 2024 and will remain valid for three years i.e.07 Sep 2027.

4. [bookmark: _Toc140057179][bookmark: _Toc173176835][bookmark: _Toc186125519]Date of Review

The National Competency Standards Level-4 for CNC Machinist, Mechanical Technology” has been reviewed by) members on 22 -27, July 2024 and shall be reviewed after three years i.e. 21 July 2027 or early whenever deemed necessary.

5. [bookmark: _Toc479859628][bookmark: _Toc9946219][bookmark: _Toc11027898][bookmark: _Toc140057180][bookmark: _Toc173176836][bookmark: _Toc186125520]Codes of Qualifications

The International Standard Classification of Education (ISCED) is a framework for assembling, compiling and analyzing cross-nationally comparable statistics on education and training. ISCED codes for these qualifications are assigning as follows:
	0715MMT36
	
National Vocational Certificate Level-IV CNC Machinist in Mechanical Technology







6. [bookmark: _Toc140057176][bookmark: _Toc173176838][bookmark: _Toc186125521]Summary of Curriculum and contact hours

	Competency Standards
	NVQF
Level
	Category
	Estimated Contact Hours
	Cr Hr

	
	
	
	Th
	Pr
	Total
	

	1022OHS01 Follow Occupational Health and Safety practices
	2
	Functional
	20
	30
	50
	5

	0031BCS01 Develop basic communication skills
	2
	Generic
	9
	21
	30
	3

	0715MMT3601 Perform Measurement, Calculation and Checking Techniques 
	3
	Technical
	31
	99
	130
	13

	0715MMT3602 Identify Machines, Cutting tools & its attachments
	4
	Technical
	11
	39
	50
	5

	0715MMT3603 Interpret and Develop  Drawing and Design
	4
	Technical
	32
	168
	200
	20

	0715MMT3604 Perform CNC Lathe Operations
	4
	Technical
	45
	180
	225
	22.5

	0715MMT3605 Perform CNC Milling Operations
	4
	Technical
	30
	270
	300
	30

	0715MMT3606 Perform CNC EDM Wire Cut Operations
	4
	Technical
	22
	48
	70
	7

	0715MMT3607 Maintain Machines and Tools
	4
	Technical
	20
	45
	65
	6.5

	0715MMT3608 Adopt Green Practices
	4
	Functional
	5
	15
	20
	2

	Total
	
	 
	225
	915
	1140
	114




7. [bookmark: _Toc173176839][bookmark: _Toc186125522] Members of Qualifications Development Committee	
The Qualifications Development Committee consisted of following members:

	S. No
	Name

	Designation
	Organization

	1. 
	Abdul Basit Mansoor
	DACUM Facilitator

	Pakistan Public Works Department (PPWD)

	2. 
	Muhammad Arshad
	Chief Instructor

	PSTC, PCSIR, Lahore

	3. 
	Naveed Aslam Qureshi
	Deputy Director

	PITAC, Lahore 

	4. 
	Ammad Hassan
	Assistant Director
	PITAC, Lahore

	5. 
	Syed Abrar Ali
	Instructor 
	CoE, Kotri

	6. 
	Basit Ali
	Assistant Manager Curriculum

	PVTC Head Office, Lahore 

	7. 
	Engr. Fahad Aziz
	Lecturer 
	KP-TEVTA

	8. 
	Engr. Muhammad Imran
	CNC Expert

	SAAB Moulded Furniture















[bookmark: _Toc186125523]1022OHS01: Follow Occupational Health and Safety Practices

Objective: This module covers the knowledge and skills required to requireto identify, evaluate, and control hazards arising from the workplace that may impair the health and well-being of workers and take remedial measures to deal with the emergencies in a professional manner, minimizing the losses and providing a safe and healthy working environment. 

Duration:  		50 Hours		Theory: 	20 Hours		Practice: 	30  Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU1. Identify Workplace  at Hazards


	·  Read and interpret work processes and procedures correctly to identify risk of hazards at workplace
· . Recognize engineering processes, tools, equipment and consumable materials that have the potential to cause harm
· Identify any potential hazards and take appropriate action to minimize the risk
	· Types of work site Hazards
· Symbols of workplace hazards
· Appropriate actions to be taken on workplace hazard

Practical Activity:
Identify and remove workplace hazard.
	Theory:
04 Hrs
Practical:
06   Hrs
Total:
 10 Hrs
	Health and Safety Manual
	workshop

	LU2. Ensure use of personal protective equipment (PPE)

	· Arrange the required personal protective
· Check functional condition of PPE’s
· Wear personal protective equipment equipment
· Store PPE at appropriate place after use.
	· Factors affecting Health & Safety in the workplace.
· Use of  Personal Protective Equipment
· Health and safety precautions
· Health and safety sign and symbols
Practical Activity:
Roleplay to use PPEs
	Theory-04 Hrs
Practical-06 Hrs
Total- 
10 Hrs
	Safety Equipment-

Safety Shoes,Safety Gloves,Safety Goggles,Safety Helmet and Ear Plugs
	Class Room and workshop

	LU3. Maintain First-aid Box
	· Ensure availability of first aid box.
· Check expiry of medicines
· Perform first aid treatment/bandages against minor injuries.
· Develop a waste management plan for first aid supplies, including proper disposal hazardous materials.
	· Methods of treatment against shocks/injuries

Practical Activity:
Apply Bandage in case of minor injuries
	Theory-
04 Hrs
Practical-
06 Hrs
Total- 10 Hrs
	






First Aid Box
	Class Room

	LU4. Operate Fire Extinguisher
	· Asses the fire situation.
· Select the fire extinguisher based on the type and size of the fire.
· Verify the working condition of the fire extinguisher.
· Check expiry of fire extinguisher.
· Apply appropriate fire extinguishing technique such as using the PASS method (Pull, Aim, Squeeze, Sweep) for extinguishing the small fire
	· Types of Fire Extinguisher
· Fire-fighting methods

Practical Activity:
· Uses of Fire Extinguisher

	Theory-
04 Hrs
Practical-
06 Hrs
Total- 10 Hrs
	

Fire Extinguisher
	WORK SHOP

	LU5. Respond to emergences

	· Practice emergency training and exercises.
· Follow emergency plan
· Ensure regular practice of gathering the workers in assembly area during the emergency
· Assess risk and determine course of action
· Operate emergency equipment and supplies
	· Safety measures
· Types of work site Hazards
· Safe methods of handling in emergency
· Regular emergency drills
Practical Activity:
Perform CPR
	Theory.04 Hrs
Practical.06  Hrs
Total- 10 Hrs
	

· Fire Extinguisher
· Sand Bucket
· Smoke Detecting Alarm
	Work shop






[bookmark: _Toc186125524]0031BCS01: Develop Basic Communication Skills.

Objective: This module covers the skills and knowledge require adopting effective listening, developing verbal and non-verbal communication and demonstrating interpersonal communication skills.
Duration:  			30  :Hours	Theory: 	09 :Hours     Practice: 		21: Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Adopt effective Listening
	· Practice active listening.
· Ask clarifying questions.
· Adopt sympathize attitude.
	· Importance of Effective Listening
· Types of effective listening.
Practical Activity:
Listen to a speech and respond in class room.

	Theory-03:Hrs
Practical-05 Hrs
Total- 0 8:Hrs
	Multimedia
 White Board
 Board marker
	Class Room 

	LU2. Develop Non-Verbal Communication Skill
	·  Adopt hand gestures if required.
· Encourage others to speak openly.
· Make eye contact with communicator.
· Cultural and organizational practices for effective communication
· Make relaxed, open stance during communication. 
· 
	
· Understand Non-verbal Communication
· Effective negotiation skills

Practical Activity:
Roleplay in class about hand gestures/eye contact
	Theory-02: Hrs
Practical-06: Hrs
Total- 08: Hrs
	Multimedia
 White Board
 Board marker
	Class Room 

	LU3. Develop Verbal Communication Skill
	· Adopt face to face conversations
· Convey your message clearly and directly.
· Adopt phrases as simple as demonstrate
· Respect others and their ideas
	· Understand Verbal communication 
Practical Activity:
Deliver a speech in class room

	Theory-02: Hrs
Practical-06:Hrs
Total- 0 8:Hrs
	Multimedia
 White Board
 Board marker
	Class Room 

	LU4. Develop interpersonnel Skills
	·  Convey your message in few words.
· Communicate politely.
· Handle the conflict in an efficient way.
· Adopt sympathy
	· Various communication medium.
· 7C’s of communication and their importance
Practical Activity:
Debate/Group Discussion
	Theory-02:: Hrs
Practical-04 Hrs
Total- 06: Hrs
	Multimedia
 White Board
 Board marker
	Class Room 






[bookmark: _Toc186125525]0715MMT3601: Perform Measurement, Calculation and Checking Techniques
Objective: This module covers the knowledge and  skills required to Measurement, Calculation, and Checking Techniques for ensuring accuracy, reliability, and compliance in various professional settings. This competency unit equips individuals with the abilities necessary to perform tasks that require precise measurement, accurate calculation, and thorough checking of results.
Duration:  130 Hours			Theory: 31	Hours				Practice: 99	 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Perform Basic Unit Calculations
	 
· Perform arithmetic operations addition, subtraction, multiplication, and division.
· Perform inter conversion of measuring units.
· Document the results as per requirement.
· Solution of Numerical problems of surface area, volume, density and cost of material
	· Fundamental units & 
Conversion of different units.
·  Arithmetic operations.
·  Important principles of measuring.
· Calculation of Numerical problems.

Practical Activity:
Calculate conversion of units.


	Theory-08 Hrs
Practical-18 Hrs
Total- 26 Hrs
	White Board
Marker
Papper

	Class Room 

	LU2. Perform Measurement using tools
	· Select appropriate measuring tool.
· Inspect the tool
· Conduct measurement using various tools.
· ( Vernier Caliper, Micrometer etc)
· Record the measurements.
	· Types of measuring instruments
Linear measuring instrument
Angular measuring instrument
· Technique & observation of checking Zero Error  
· Proper use & holding technique during performance 
Practical Activity:
Perform measurements using different measuring instruments.

	Theory-08 Hrs
Practical-30 Hrs
Total- 38 Hrs
	Steel Rule
Vernier Calliper
(Dial, Digital)
Micrometer
(Inside & Outside, Depth, Thread)
Plug Gauges of different size(Go Not Go)
Snap Gauges of different size(Go Not Go)
Bore Gauges of different limit.
Telescope gauges
Mechanical Comparators
Height Gauges

	Class Room and workshop

	LU3. Solve formulas of cutting speed, feed of machines
	· Identify material type, tool and operations.
· Apply speed and feed formula for CNC Lathe.
· Apply speed and feed formula for CNC Milling.
	· Factor affecting on cutting speed, feed & depth of cut 
· Feed rate for milling machine 
· Formulas of Cutting Speed, Feed and turning time for a specific job.
Practical Activity:
Calculate cutting speed, feed and rpm as per job requirement.
 
	Theory-6 Hrs
Practical-21 Hrs
Total- 27 Hrs
	
	Class Room and workshop

	LU4. Perform Checking  using gauges
	·  Identify various types of gauges.
· Use appropriate gauge used in machining.
· Apply suitable gauge for quality control.
· Record for final inspection.
	· Introduction to Linear measuring instruments and angular measuring instruments.
· Technique & observation of checking Zero Error.  
· Holding technique & observation technique.
Practical Activity:
Measure the job using gauge as per drawing.
	Theory-09 Hrs
Practical-30 Hrs
Total- 39 Hrs
	Steel Rule
Vernier Calliper
(Dial, Digital)
Micrometer
(Inside & Outside, Depth, Thread)
Plug Gauges of different size(Go Not Go)
Snap Gauges of different size(Go Not Go)
Bore Gauges of different limit.
Telescope gauges
Mechanical Comparators
Height Gauges

	Class Room and workshop







[bookmark: _Toc186125526]0715MMT3602: Identify Machines, Cutting Tools & Its Attachments
Objective: This module covers the knowledge and  skills required to to Identify Machines and its sizes, Identify components & attachments, capacities & capabilities of Machines and Identify basic tools and supplies associated with Machines.
Duration:  	50Hours	      Theory: 11	Hours		Practice: 39	 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Identify Machines, Types and their Specifications
	 
· Identify different types of CNC Machines.
· Check and identify specifications of CNC Lathe / Turning Center
· Check and identify specifications of CNC Milling 
( Horizontal and Vertical)
· Check and identify specifications of CNC EDM Wire Cut

	·  Identification of CNC Machines
· Types of CNC Machines
· Specifications of CNC Machines.
Practical Activity:
Identify CNC machines
	Theory-03 Hrs
Practical-09 Hrs
Total- 12 Hrs
	 CNC Lathe Machine/ Turning Center
CNC Milling Machine/ Machining Center
CNC EDM Wire cut
	Class Room and workshop

	LU2. Identify basic cutting tools associated with Machines
	 
· Identify cutting tools of CNC Lathe machine.
· Identify cutting tools of CNC Milling machine
· Identify cutting tools of CNC EDM wire cut machine
· Follow manufacturer’s specifications for tools and accessories.
	· Types of single point cutting tool.
· Types of milling cutters.
· CNC wire cut tool.
· Use of cutting tools.

Practical Activity:
Identify basic cutting tools.
	Theory-04 Hrs
Practical-21 Hrs
Total- 25 Hrs
	Different types of single point cutting tools used in CNC Lathe/ Turning Center
Different types of cutters used in CNC milling / Machining Center
Different types of clamps and wires used in CNC EDM Wire Cut Machine 
	Class Room and workshop

	LU3. Identify attachment and their functions
	· Identify Air Compressor, capacity and its function.
· Identify function of Automatic Voltage Regulator.
· Identify and operate machines emergency switch. (if needed)
· Identify vices and other attachments according to nature of job.
	· Types of air compressors
· Working of different compressors.
· Functions of compressed air.
· Purpose of automatic voltage regulator in CNC Machine
· Procedure for emergency stop in CNC machine.
· Types of accessories 
Practical Activity:
· Identify and use attachments of CNC Lathe and Milling
	Theory-04 Hrs
Practical-09 Hrs
Total- 13 Hrs
	Air compressor
Storage Tank
Steam / Master Trap used in air compressor
AVR of different power ratings
Different types of vices, end clamps used for holding of tool and job.
	Class Room and workshop



[bookmark: _Toc186125527]0715MMT3603: Interpret and Develop Drawing and Design
Objective: This module covers the competencies need to design computer Aided Design(CAD)software application for making drawing and design in 2D and 3D designed interpret drawing requirements ,usage of computer application for developing 2Dsketch/drawing and develop 3Dmodels of required product or component with accurate dimensions and compare it as per job requirements
Duration:  		Hours: 200	Theory: 	Hour: 32		Practice: 		 Hours: 168
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Develop Fundamentals of Engineering Drawing
	· Select proper drawing units
· Identify coordinate system 
· Practice different types of commands( Line, Poly line, Arc, Chamfer, Fillet etc)
· Practice to draw different types of angles. 
· Practice to draw different types of Geometrical shapes.(Circle, Rectangle, Polygon, Ellipse, Triangle)
· Apply different Edit/Modify Commands.
	
· Drawing concepts
· Drawing settings
· Types of profiles. (Circular, square, rectangular, cylindrical, conical, profiles etc).
Practical Activity:
Develop drawing by using basic drawing and editing tools
	Theory-12 Hrs
Practical-60 Hrs
Total- 72 Hrs
	· Computer lab
· Computer 20
· Each 20 Trainee
· Multimedia
Printer with scanner(color) 
· White board 
· White board marker
· Papers rim
·  soft wear 
	Computer lab

	LU2. Interpret and Develop 2D Drawing/Sketch
	·  Interpret drawing requirement for the product orcomponent.
· Useappropriatecomputersoftwarefordevelopingdrawingofrequiredproductorcomponent
· Select and use appropriate user interface and apply relevant commands for developing mechanical drawing.
· Produce drawing according to other required dimensions by use of various drawing standards to meet job requirements
· Modify/Edit the drawing as per requirement.
	· Computer Aided Design (CAD) software application for making drawing and design in 2D 
.

Practical Activity:
Interpret and develop 2D drawing 
	Theory-10 Hrs
Practical-60 Hrs
Total- 70 Hrs
	· Computer lab
· Computer 20
· Each 20 Trainee
· Multimedia
Printer with scanner(color) 
· White board 
· White board marker
· Papers rim
·  soft wear
	Computer lab

	LU3. Develop 3D Models
	· Practice different types of 3D commands( Extrude, Extrude Cut, Revolve, Sweep, Blend, Loft etc)
· Check and inspect design requirements for the productive component to be produced.
· Use appropriate computer software for developing 3Dmodeloftheproduct, component to reassembly.
· Use appropriate user interface and apply relevant commands for developing 3D model or component.
· Modify 3D Model in line with the requirements.
	·  Common commands and tools used in CAD software  
· Conversion of 2D sketch into 3D model
· Introduction to model tree of 3D model.
· Introduction to editing tools
    File management in computer system

Practical Activity:
Draw a 3D model from 2D sketch
	Theory-10 Hrs
Practical-48 Hrs
Total- 58 Hrs
	· Computer lab
· Computer 20
· Each 20 Trainee
· Multimedia
Printer with scanner(color) 
· White board 
· White board marker
· Papers rim
· soft wear
	Computer lab














[bookmark: _Toc186125528]0715MMT3604: Perform CNC Lathe Operations
Objective: This module covers the knowledge and skills required to be competent in Computerized Numerical Control (CNC) Lathe Machine operations in accordance with approved procedures. You will be expected to set CNC Lathe Machine to perform turning operations. You will be required to operate the Lathe machine safely by complying the organizational safety policy and approved procedures. Your underpinning knowledge will be sufficient to provide you the basis for your work.
Duration:  	225 Hours			Theory: 45	Hours				Practice: 	180	 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Understand and Operate the control panel
	· Use emergency stop button to stop the machine. 
· Perform machine zero positioning. 
· Move the turret in X and Z-axis by using Jog/Manual/MPG keys. 
· Check position of axis by using Position key.
· Use program editing keys like Program, Edit, MDI, Insert, Alter, EOB, Cancel and Delete.
· Hold the Feed by Feed hold/ Cycle stop keys. 
· Change Feed and Spindle Speed using Override Keys.
	
· Function of buttons and knobs on main control unit.
· Feed and speed concepts in Lathe Machine
Practical Activity: Operate the control panel of CNC Lathe

	Theory-10 Hrs
Practical-36 Hrs
Total- 46 Hrs
	CNC Lathe Machine
With MPG Controller



	Class Room and workshop

	LU2. Calculate coordinates of job
	 
· Mark points on part drawing to identify position of job.
· Calculate coordinates of turning job as per drawing.
	
· Engineering drawing
· Cutting tool geometry
· Methods of calculating Coordinates techniques
· Lathe tools and types.
Practical Activity: Calculate the coordinates of given drawing


	Theory-2 Hrs
Practical-12 Hrs
Total- 14 Hrs
	Vernier Caliper
Micrometer

	Class Room

	LU3. Mount and align the job (Tool and work offset)
	· Clamp the job in the chuck of CNC Lathe Machine.
· Align and straighten the work piece using dial indicator. 
· Set and align tool properly in the Chuck
· Perform work reference setting for different tools. (Tool offsetting)
	· Turret / Magazine and their sequence of tool mounting
· Portable devices for CNC lathe
· Procedure of setting and referencing the workpiece on the machine.
· Geometric offset and wear offset

Practical Activity: 
Mount and align the job on machine.
	Theory-06 Hrs
Practical-18 Hrs
Total- 24 Hrs
	· 3-Jaw or 4-Jaw Chuck
· Raw Material
· Tool Turret

	Class Room and workshop

	LU4. Prepare Manual Program
	
· Demonstrate functions of G-codes and M-codes for CNC Lathe machine. 
· Develop facing program as per drawing. 
· Develop turning/step turning program as per drawing.
· Develop Threading program as per drawing.
· Develop drilling/boring program as per drawing.
	· G codes and M codes
· Feed and speed concepts in Lathe Machine
· Sub program and main program
· Structure of part program.

Practical Activity: 
Write manual program of drawing.
	Theory-10 Hrs
Practical-27 Hrs
Total- 37 Hrs
	White board
Marker
Part Drawing

	Class Room 

	LU5. Prepare canned cycle program
	 
· Develop Simple Facing Canned Cycle program as per drawing
· Develop Simple Turning Canned Cycle program as per drawing
· Develop Finishing Canned Cycle as per Drawing
· Develop drilling/boring canned cycle as per drawing
· Develop threading canned cycle as per drawing
	· Introduction to Canned Cycle 
· Program format of facing, turning, finishing, drilling, boring, and threading canned cycle
Practical Activity: 
Write canned cycle program of given drawing.
	Theory-05 Hrs
Practical-21 Hrs
Total- 26 Hrs
	White board
Marker
Part Drawing

	Class Room

	LU6. Perform Simulation (e.g. Swansoft/ CIMCO etc.) Simulators
	 
· Set job and tool in simulation software as per drawing. 
· Insert part program into simulation software. 
· Run simulation of program to identify and correct potential errors in part program. (if any)
· Obtain practical experience in operating virtual CNC machines, which prepares learners for real-world machine handling.
	· Simulation software
· Lathe tools and types.
· CNC Lathe operations and tool materials.
· Program debugging techniques

Practical Activity: Perform simulation of program as per given drawing

	Theory-8 Hrs
Practical-45 Hrs
Total- 53 Hrs
	Computers
Simulations Software
Tools and Equipment

	Class Room and Workshop

	LU7. Feed the Program in machine for production
	· Use simple G-Codes and M-codes in MDI mode to check working of chuck, tool and coolant. 
· Input program into CNC machine using PROGRAM, EDIT, INSERT, ALTER and EOB keys. 
· Apply simulation of tool movement (dry run) to check the program for errors. (if any)
· Run it in single block mode. 
· Run the program for production.
	· Importance of optional stop and compulsory stop
· Importance of single block mode
· Dry run

Practical Activity: 
Feed and run program on the machine. 
	Theory-04 Hrs
Practical-21 Hrs
Total- 25 Hrs
	CNC Lathe Machine
Tooling
3 Jaw or 4 Jaw 
Raw Material Chuck
PPEs
	Workshop









0715MMT3605: Perform CNC Milling Operations

Objective: This module covers the knowledge and skills required to be identify in Computerized Numerical Control (CNC) Milling Machine operations in accordance with approved procedures. In this module, trainee will set CNC Milling Machine to perform      milling operations. Trainee will be required to operate the Milling machine safely by complying with the organizational safety policy and approved procedures.
Duration:  300 Hours			Theory: 30 Hours				Practice: 270	 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Understand and Operate the control panel
	 
· Use emergency stop button to stop the machine. 
· Perform machine zero positioning. 
· Move the working table in X, Y and Z-axis by using Jog/Manual/MPG keys. 
· Check position of axis by using Position key on MCU (Main control Unit).
· Use program editing keys like Program, Edit, MDI, Insert, Alter, EOB, Cancel and Delete.
· Hold the Feed by Feed hold/ Cycle stop keys. 
· Change Feed and Spindle Speed using Override Keys.
	· Parts of CNC Milling Machine
· Distinguish between CNC Machining center and Milling Machine.  
· Types of CNC Milling Machine 
· Functions of control panel.
· Difference between keys of CNC turning center control panel and machining center control panel. 

Practical Activity: Operate the control panel of CNC Milling
	Theory-2 Hrs
Practical-24 Hrs
Total- 26 Hrs
	· CNC Milling Machine
With MPG Controller

	Class Room and workshop

	LU2. Calculate coordinates of job
	 
· Mark points on part drawing to identify position of job.
· Calculate coordinates of milling job as per drawing.
	
· Cartesian coordinate system, its applications in daily life and usage in CNC.
· Differentiate between absolute and incremental positioning.
· Engineering drawing
· Cutting tool geometry. 

Practical Activity: Calculate the coordinates of given drawing
	Theory-3 Hrs
Practical-12 Hrs
Total- 15 Hrs
	· Vernier Caliper
· Micrometer
	Class Room and workshop

	LU3. Mount and align the job (Tool and work offset)
	 
· Mount the job on the table of CNC machine.
· Align and straighten the work piece using dial indicator. 
· Set and align tool properly in the tool holder. 
· Perform work reference setting for different tools.
	
· Types of CNC milling cutters
· Procedure of setting and referencing the work piece on the machine.
· Types of tool offset
wear offset
Geometric offset 
· Fixture alignment.
· Setting up CNC milling machines
Practical Activity:
Mount & align the job and set work reference on CNC Milling machine table.
	Theory-2 Hrs
Practical-18 Hrs
Total- 20 Hrs
	· Spacer
·  Clamping Devices (Vice)
· Raw Material
· Dial indicator or probe
· Tool Height Guage

	Class Room and workshop

	LU4. Prepare Manual Program
	
· Demonstrate functions of G-codes and M-codes for CNC milling machine. 
· Develop drilling program as per drawing. 
· Develop facing program as per drawing. 
· Develop step milling program as per drawing.
· Develop pocket milling program as per drawing.
· Develop slot milling program as per drawing.
· Write drilling program containing multiple holes patterns by applying sub programming.
	
·  G-codes and 
M-codes
· Types of CNC Milling Operations
· Purpose and procedure of writing sub-program
· Differentiate between main program and sub program

Practical Activity:
Prepare manual program as per drawing
	Theory-06 Hrs
Practical-27 Hrs
Total- 33 Hrs
	· White board
· Marker
· Part Drawing

	Class Room and workshop

	LU5. Prepare canned cycle program
	
· Develop Simple Drilling Cycle (G81) program as per drawing
· Develop Spot Facing Cycle (G82) program as per drawing
· Develop Peck Drilling Cycle (G83) program as per drawing
· Develop Tapping Cycle (G84) program as per drawing
· Develop Boring Cycle (G85) program as per drawing
· Develop Boring, Rapid Retract (G86) program as per drawing
	
· Introduction to canned cycles
· Program format of spot facing,  slotting, drilling, boring, and threading canned cycle

Practical Activity:
Prepare manual program by using canned cycle
	Theory-09 Hrs
Practical-33 Hrs
Total- 42 Hrs
	· White board
· Marker
· Part Drawing

	Class Room

	LU6. Perform Simulation (Swansoft / CIMCO Simulators)
	
· Set job and tool in simulation software as per drawing. 
· Insert part program into simulation software. 
· Run simulation of program to identify and correct potential errors in part program. 
· Obtain practical experience in operating virtual CNC machines, which prepares learners for real-world machine handling.
	
· Use of Simulation software
· Milling tools, types and their materials. 
· Program debugging techniques


Practical Activity:
Check & verify the prepared program by using simulation software 
	Theory-3 Hrs
Practical-42 Hrs
Total- 45 Hrs
	· Computers
· Simulation Software
· Tools and Equipment

	ClassRoom

	LU7. Feed the Program in machine
	
· Use simple G-Codes and M-codes in MDI mode. 
· Input program into CNC machine using PROGRAM, EDIT, INSERT, ALTER and EOB keys. 
· Apply simulation of tool movement to check the program for errors. 
· Modify program if required and run it in single block mode.
	
· Importance of optional stop and compulsory stop
· Importance of single block mode
· Dry run

Practical Activity:
Enter the program in machine & check its validity 
	Theory-3 Hrs
Practical-57 Hrs
Total- 60 Hrs
	· CNC Milling Machine
· PPEs
	workshop

	LU8. Operate the machine
	
· Run the program key in single block mode using cycle start.
	
· Properties of different materials and machining finishing strategies. 


Practical Activity:
Run the program in single block mode and check step by step sizes of manufactured job
	Theory-2 Hrs
Practical-57 Hrs
Total- 59 Hrs
	· CNC Milling Machine
· Tooling
· Raw Material
· PPEs
	


















[bookmark: _Toc186125529]0715MMT3606: Perform CNC Wire Cut Operations

Objective: This module covers the knowledge and  skills required to develop skill and competence required to carry out CNC wire cut machine operations and prepare for CNC wire cut machine operations. The trainee will be able to set up machine, wire and work piece. Able to download/input simulated program, performing CNC wire cut operation in auto mode.
 Duration:  70 Hours			                               Theory: 22 Hours		                     		Practice: 48 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Prepare CNC Wire Cut for operations
	· Rewind EDM Wire for CNC operations. 
· Perform routine maintenance (Check Dielectric fluid, Adjust Fixture/Holding device etc.) to prepare the machine for operations.
	· Introduction to Electrical discharge machining
· Function of CNC Wire Cut machine.
· Components of CNC Wire Cut Machine.
· Introduction to current, voltage and power.

Practical Activity:
Adjust fixture / holding device on CNC Wire Cut for different operations
	Theory-3 Hrs
Practical-6 Hrs
Total- 09 Hrs
	· CNC Wire Cut Machine
· EDM Wire coil
	Class Room and workshop

	LU2. Generate the program
	 
· Draw the sketch as per drawing. 
· Make tool path on CNC wire cut controller. 
· Check simulation of the tool path and modify tool path for errors.  
· Select Machining parameters that may include wire offset, wire speed and current settings etc.
	
· Interface of CNC Wire Cut Machine
· Introduction to drawing and editing tools used to draw 2D sketches on CNC Wire Cut machine
· 2D drawing sketching. 
· G-Codes and M-codes.
· Material used for CNC Wire Cut machine.
· 
Practical Activity
 Label a 2D drawing using drawing symbols and line types. 
Generate the program using CNC Wire Cut Controller
	Theory-8 Hrs
Practical-12 Hrs
Total- 20 Hrs
	· White board
· Marker
· Part Drawing
	Class Room and workshop

	LU3. Mount the job / Work Offset
	 : 
· Set up and align the job on the holding device at workstation. 
· Set up the machine to machine zero position according to the job requirement. 
· Set Wire and feed roller according to required sequence of operations.
	
· Functions of Wire, power supply and dielectric fluid in EDM machines.
· Types of fixtures and binders used to hold work piece on CNC Wire Cut machine.
· Types of conducting materials.
· Setting of wire according to the job requirements.

Practical Activity:

Align the job on the holding device at workstation
	Theory-5 Hrs
Practical-12 Hrs
Total- 17 Hrs
	· Wire Brush 
· Blank
· PPE’s

	Class Room and workshop

	LU4. Run the program
	 
· Start the machine, adjust parameters material, finish and accuracy desired. 
· Run the program
· Check the cutting path, finish and accuracy after completion. 
· Finish and remove the job after completion from holding device.
· Retract the program for machine zero.  
	
· Functions of different keys on controller.
· Feeds, speeds and cutting parameters.


Practical Activity:
Run the prepared program of job on CNC Wire Cut
	Theory-6 Hrs
Practical-18 Hrs
Total- 24 Hrs
	· CNC Wire Cut Machine
· Tooling
· Blank
· PPEs 
	workshop







[bookmark: _Toc186125530]0715MMT3607: Maintain CNC Machines and Tools
Objective: This module covers the knowledge and  skills related to  Computerized Numerical Control (CNC) Machines operations in accordance with approved procedures. You will be expected to maintain fluid levels, check coolant condition and change if required. Inspect sharpness of cutting edges of tool/cutter to gain maximum precision and accuracy as per standard requirements. Ensure the selection and clamping of cutting tools as per standard method to avoid any injury or accident.

Duration:  	65	Hours			Theory: 	20 Hours				                   Practice: 	45	 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Perform General   Cleanliness and Housekeeping
	 
· Prepare	 checklist	for	daily cleanliness of the workplace and housekeeping.
· Select appropriate methods and techniques for cleanliness and housekeeping from available facilities.
· Apply appropriate cleaning and housekeeping process
· Maintain daily checklist of cleanliness and housekeeping.
· Place all the tools & material in proper place to ensure safe work

	· Housekeeping of machines & tools.
· Guidelines and checklists  for maintenance	
· Cleanliness of workplace and lubrication of the machine.
· Storing all tools and material.


Practical Activity:
Arrange all the tools in their respective place and remove the chips from machine using brush. 
	Theory-09 Hrs
Practical-21 Hrs
Total- 30 Hrs
	CNC Lathe
CNC Milling
CNC EDM Wire cut
Maintenance Box with following tools (Flat nose plier, wire cutter, screw driver, straight and Philips head tips, screw driver kit of different size bits, Grip plier, WD-40, Oil cane, Greece gun,
Greece, Emery paper.
Steel wire brush
Hacksaw Blade,
Electrical pvc tapes
Plastic Scrapper,
Cotton rags,
Truncated, cutting oil,
Lubricating oil
	Class Room and workshop

	LU2. Perform Preventive Maintenance
	 
· Prepare daily, weekly and monthly preventive maintenance and checklist schedule for oiling and greasing.
· Identify sounds of bearings, oil level, oil leakage, faulty/damaged/worn machine tool parts.
· Perform maintenance of machines & tools.
· Observe problems and carry out routine maintenance   as per given instructions and schedules
· Check condition and level of coolant, lubricant and cutting oil
· Report faults and problems of the machines, if not controllable, to the person concerned (daily, weekly and monthly basis)
	· Oiling, greasing and function of machine
· Air compressor operations.
· Machine operations
· Storing all tools and material.
· Machine overhaul.
· Report writing.
· Identification of fault.

Practical Activity:
Check the noise & vibration of Tools, Motor and Bearing of the machine. 
	Theory-11 Hrs
Practical-24 Hrs
Total- 35 Hrs
	CNC Lathe
CNC Milling
CNC EDM Wire cut

	Workshop






[bookmark: _Toc186125531]0715MMT3608: Adopt Green Practices
Objective: This competency standard covers the skills and knowledge required to adopt standard atmosphere at work place, ensure safe environmental concerns, Identify types of waste, Implement waste reduction strategies and conserve resources by selecting environmentally friendly materials.
Duration:  20 Hours			Theory: 5 Hours				Practice: 15 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. Adopt standard atmosphere at work place
	 
· Ensure proper lighting at workplace
· Ensure appropriate ventilation (if needed)

	
· Standard conditions at work place.
· Importance and use of Lux meter.

Practical Activity:
Prepare the conducive environment at workshop
	Theory-01 Hrs
Practical-03 Hrs
Total- 04 Hrs
	
Lux meter

	Class Room and workshop

	LU2. Ensure safe environment  
	 
· Dispose-off waste chemicals as per environmental standards
· Dispose-off waste
· Follow hazardous instructions
	· Types of waste.
· Importance of waste reduction techniques/strategies.

Practical Activity:
Identify emergency exits and perform an emergency drill. 

	Theory-02 Hrs
Practical-06 Hrs
Total- 08 Hrs
	Waste Bins

	Class Room and workshop

	LU3. Conserve Resources
	 
· Identify techniques to conserve resource as per the Standard Operating Procedures.
· Implement resource of conservation techniques
	· Environment adversely affecting materials
· Principles of six R,s in greening


Practical Activity:
Suggest materials to be conserved at workplace. 

	Theory-02 Hrs
Practical-06 Hrs
Total- 08 Hrs
	Waste Material to be conserved
	Class Room and workshop
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