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National Vocational and Technical Training Commission (NAVTTC) extends its gratitude and appreciation to representatives of business, industry, academia, government agencies, provincial TEVTAs, sector skill councils and trade associations who spared time and extended their expertise for the development of National Vocational Qualification for Level - IV Mechanical Technology. This work would not have been possible without the technical support of the experts. 
	
It may not be out of place to mention here that all the experts of Industry, Academia and TVET experts of TEVTAs, BTEs and PVTC work diligently for making this qualification worthy and error free for which all credit goes to them. However, NAVTTC accepts the responsibility of all the errors and omissions still prevailing in the Qualification document.

It is also noteworthy that development of Skill Standards is a dynamic and ongoing process, and the developed competency standards needs periodic review and updating owing to the constant technological advancements, development in scientific knowledge, and growing experience of implementation at the grass root level as well as the demand of industry. The NAVTTC, Government of Pakistan will ensure to keep the qualifications abreast with the changing demands of both national and international job markets. 
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[bookmark: _Toc11027894][bookmark: _Toc140057174][bookmark: _Toc186125220]Introduction

The National Vocational and Technical Training Commission (NAVTTC) recognizes the importance of vocational and technical education in equipping the workforce with the necessary skills and competencies to meet the evolving needs of the industry. In line with its commitment to promoting skill development and enhancing employability, NAVTTC intends to develop competency standards (CS) for the trade of "CNC Machinist Level – IV (Mechanical Technology)" in Pakistan.
Mechanical technology plays a vital role in various sectors, including manufacturing, automotive, aerospace, medical, electronics, robotics, optical communication and marine. It encompasses a broad range of knowledge and skills related to machining processes, techniques, quality control, safety procedures, and environmental sustainability. The demand for skilled professionals in this field is steadily growing, as the industry seeks individuals who can contribute to innovation, process improvement, and the safe handling of mechanical processes.
The development of competency standards for the trade of CNC Machinist, Mechanical Technology aims to establish a framework that defines the essential knowledge, skills, and attitudes required individuals to perform effectively in this field. These standards will serve as a benchmark for training providers, employers, and learners, ensuring that the workforce is equipped with the competencies necessary to meet industry requirements and contribute to Pakistan's economic growth.
Green skills incorporation in TVET aims to build capacity of skilled workforce, which is aware of environmental hazards and accordingly adopts more sustainable and environment friendly practices at the workplace. The workforce that possesses competencies and relevant knowledge & understanding oriented to green occupations is more employable and become an asset for businesses, enterprises and communities in developing green economies that result in improved human well-being and reducing environmental risks. 

This qualification can create a considerable impact in Mechanical field especially in the following areas:

· Follow Occupational Health and Safety
· Develop Basic Communication Skills
· Perform Measurement, Calculation and Checking Techniques
· Identify Machines, Cutting tools & its attachments
·  Interpret and Develop Drawing and Design
· Perform CNC Lathe Operations
· Perform CNC Milling Operations
· Perform CNC Wire cut Operations
· Maintain Machines and Tools
· Adopt Green Practices
Structural changes will realign sectors that are likely to decline because of the greening of the economy and workers will need to be retrained accordingly. The successful transition to a low-carbon economy will only be possible if workers can flexibly adapt and practice to go green as per their industry standards.

[bookmark: _Toc479859626][bookmark: _Toc11027895][bookmark: _Toc140057175][bookmark: _Toc186125221]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.

	[bookmark: _Toc185894251][bookmark: _Toc185890326][bookmark: _Toc176275832][bookmark: _Toc4860385][bookmark: _Toc46700677]1.3. Date of development:
	22nd Aug,2024 – 27th Aug,2024

	[bookmark: _Toc185894252][bookmark: _Toc185890327][bookmark: _Toc176275833]1.4. Date of review & validation: 
	2nd sep, 2024

	[bookmark: _Toc185894253][bookmark: _Toc185890328][bookmark: _Toc176275834]1.5. Entry requirement: 
	Machinist Level-III or Intermediate or DAE.
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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 assign as follows:
	0715MMT36
	National Vocational Certificate Level-1V CNC Machinist in Mechanical Technology













[bookmark: _Toc140057176][bookmark: _Toc186125223]Summary of Competency Standards 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

	0021BCS01 Demonstrate 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
	48
	202
	250
	25

	0715MMT3605 Perform CNC Milling Operations
	4
	Technical
	38
	282
	330
	33

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

	0715MMT3607 Maintain Machines and Tools
	4
	Technical
	22
	48
	70
	7

	0715MMT3608 Adopt Green Practices
	4
	Functional
	5
	15
	20
	2

	Total
	
	 
	240
	960
	1200
	120










[bookmark: _Toc186125224]  Members of Qualifications Development Committee	
The Qualifications Development Committee consisted of following members:

	S. No
	Name

	Designation
	Organization

	1. 
	Dr. Mirza Nadeem Baig
	Principal Engineer

	Pakistan Welding, Islamabad

	2. 
	Muhammad Asad Saeed
	Engineer

	Infinity Engineering

	3. 
	Furqan-Ur- Rahman
	Director

	Pak Industries 

	4. 
	Muhammad Imran Ihsan
	In-Charge (CNC Machine Shop
	Light Engineering, Gujranwala

	5. 
	Umar Hayat
	Executive Maintenance & Project 
	Atlas Honda Ltd.

	6. 
	Muhammad Younas
	Ex. Assistant Manager

	Staff Training Collage, Lahore 

	7. 
	Hafiz Muhammad Saqib
	Assistant Manager 
	Dynamic Tooling Service

	8. 
	Ahsan Ali
	Production Operator

	Colour Comfort by Chemistry

	9. 
	Shahzad Zafar
	Facilitator
	(Ex. Assistant Manager) Staff Training Collage, Lahore

	10. 
	Muhammad Ramzan	

	Sales Engineer
	Dynamic Tooling Service












[bookmark: _Toc140057181][bookmark: _Toc186125225]Members of Qualifications Review Committee


The following members participated in the qualification review committee of this qualification held at Falettis Hotel, Lahore: 

	S. No
	Name

	Designation
	Organization

	1. 
	Engr Waqas Imtiaz

	Master Trainer, Academia Expert
	KP- TEVTA, Peshawar

	2. 
	Engr. Basit Ali

	Assistant Director, Curriculum
	PVTC Headquarter, Lahore

	3. 
	Syed Muhammad Arif Shah
	Lecturer, GCT Charsadda

	KP- TEVTA, Peshawar

	4. 
	Muhammad Arshad
	Chief Instructor 
	PSTC, PCSIR, Lahore


	5. 
	Engr Muhammad Imran
	CNC Expert
	Infinity Engineering PVT LTD.

	6. 
	Syed Abrar Ali
	Instructor CNC 
	Centre of Excellence Kotri, Sindh


	7. 
	Muhamamd Ishaq
	Deputy Director
NAVTTC 
	NAVTTC HQs, Islamabad


	8. 
	Mr. Muhammad Aasim
	Deputy Director
NAVTTC 
	NAVTTC HQs, Islamabad


	9. 
	Hamza Nadeem 
	Assistant Director
	NAVTTC HQs, Islamabad

	10. 
	Shams Shabaz
	Assistant Director, Operations II
	P-TEVTA

	11. 
	Syed Shadab Ali Shah
	DACUM Facilitator
	KP- TEVTA, Peshawar












[bookmark: _Toc140057186][bookmark: _Toc186125226]1022OHS01 Follow Occupational Health and Safety Practices

Overview:
This competency standard covers the skills and knowledge require to 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. 

	Competency Units
	Performance Criteria

	CU1. Ensure use of personal protective equipment (PPE)

	P1. Arrange the required personal protective equipment 
P2. Check functional condition of PPE’s 
P3. Wear personal protective equipment 
P4. Store PPE at appropriate place after use.

	CU2. Maintain First-aid Box
	P1. Ensure availability of first aid box.
P2. Check expiry of medicines
P3. Perform first aid treatment/bandages against minor injuries.
P4. Develop a waste management plan for first aid supplies, including proper disposal hazardous materials.


	CU3. Operate Fire Extinguisher
	P1. Asses the fire situation.
P2. Select the fire extinguisher based on the type and size of the fire.
P3. Verify the working condition of the fire extinguisher.
P4. Check expiry of fire extinguisher.
P5. Apply appropriate fire extinguishing technique such as using the PASS method (Pull, Aim, Squeeze, Sweep) for extinguishing the small fire


	CU4.   Respond to emergencies
	P1. Practice emergency training and exercises.
P2. Follow emergency plan
P3. Ensure regular practice of gathering the workers in assembly area during the emergency
P4. Assess risk and determine course of action
P5. Operate emergency equipment and supplies








	Knowledge & Understanding



· Factors affecting Health & Safety in the workplace. 
· Personal Protective Equipment (PPE)
· First-Aid-Box.
· Emergency medicines and expiry
· Methods of treatment against shocks
· Methods of treatment against minor injuries
· Types of Fire Extinguisher
· Uses of Fire Extinguisher
· Safety measures
· Types of work site Hazards

Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 

· Types of hazards that are most likely to cause harm to health and safety
· Health and safety signs and precautions
· Techniques and methods to identify the risks of hazards at workplace
· Safety reporting procedures and documentation
· Describe fire-fighting methods
· Demonstrate use of appropriate Personal Protective Equipment (PPE) for the assigned job
· Demonstrate removal and disposal of PPE.

Tools and equipment required 

	S. No
	Items

	1. 
	Health and Safety Manual

	2. 
	Fire Extinguisher

	3. 
	Sand Bucket

	4. 
	Safety Equipment - Safety Shoes, Safety Gloves, Safety Goggles, Safety   Helmet and Ear Plugs

	5. 
	Smoke Detecting Alarm

	6. 
	First Aid Box













[bookmark: _Toc171653974][bookmark: _Toc186125227]0031BCS01 Develop Basic Communication Skills.

Overview: 
This competency standard covers the skills and knowledge require adopting effective listening, developing verbal and non-verbal communication and demonstrating interpersonal communication skills.
	Competency Units
	Performance Criteria

	CU1.  Adopt effective Listening
	P1. Practice active listening.
P2. Ask clarifying questions.
P3. Adopt sympathize attitude.

	CU2.  Develop Non-Verbal Communication Skill
	P1. Adopt hand gestures if required.
P2. Encourage others to speak openly.
P3. Make eye contact with communicator.
P4. Make relaxed, open stance during communication. 


	CU3.  Develop Verbal Communication Skill
	P1. Adopt face to face conversations
P2. Convey your message clearly and directly.
P3. Adopt phrases as simple as demonstrate
P4. Respect others and their ideas

	CU4.  Develop interpersonnel Skills
	P1. Convey your message in few words. 
P2. Communicate politely.
P3. Handle the conflict in an efficient way.
P4. Adopt sympathy





	Knowledge & Understanding



The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out tasks covered in this competency standard. This includes the knowledge of
· Effective Listening.
· Various types of effective listening.
· Verbal and Nonverbal Communication
· Various communication medium.
· Interpersonal skills.

Critical Evidence(s) 
The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Adopt effective Listening
· Develop Nonverbal Communication
· Develop verbal communication. 
· Develop Written Communication Skills
· Adopt best interpersonal skills



[bookmark: _Toc186125228]0715MMT3601 Perform Measurement, Calculation and Checking Techniques
Overview: 
This competency standard master in the skills and knowledge related 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.
	Competency Units
	Performance Criteria

	CU1.  Perform Basic Unit Calculations
	P1. Perform arithmetic operations addition, subtraction, multiplication, and division.
P2. Perform inter conversion of measuring units.
P3. Document the results as per requirement.

	
CU2.  Perform Measurement using tools
	P1. Select appropriate measuring tool.
P2. Inspect the tool
P3. Conduct measurement using various tools.( Vernier Caliper, Micrometer etc)
P4. Record the measurements.

	CU3.  Solve formulas of cutting speed, feed of machines
	P1. Identify material type, tool and operations.
P2. Apply speed and feed formula for CNC Lathe.
P3. Apply speed and feed formula for CNC Lathe.

	 CU4.  Perform Checking  using gauges
	P1. Identify various types of gauges.
P2. Use appropriate gauge used in machining.
P3. Apply suitable gauge for quality control.
P4. Record for final inspection.



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of
K1. Basic measuring units and it’s inter conversion.
K2. Identification of Measuring tools and its using applications.
K3. Finding Cutting speed, feed for various operations.
K4. Application of various gauges for checking quality.





Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Inter convert measuring units.
· Measuring Tools
· Digital Vernier Caliper
· Micrometer
· Dial Indicator
· Tri Square
· Formulas of Cutting Speed and Feed
· Types of Gauges

Tools and equipment required 
	S. No.
	Items

	1. 
	Digital Vernier Caliper

	2. 
	 Micrometer

	3. 
	Dial Indicator

	4. 
	Tri Square set

	5. 
	Gauges

	6. 
	Scale













[bookmark: _Toc171653976][bookmark: _Toc186125229]0715MMT3602 Identify Machines, Cutting Tools & Its Attachments

Overview: 
This competency standard covers the skills and knowledge required to Identify Machines and its sizes, Identify components & attachments, capacities & capabilities of Machines and Identify basic tools and supplies associated with Machines.

	Competency Units
	Performance Criteria

	CU1.  Identify Machines, Types and their Specifications
	P1. Identify different types of CNC Machines.
P2. Check and identify specifications of 
1. CNC Lathe / Turner
2. CNC Milling ( Horizontal and Vertical)
3. CNC EDM Wire Cut


	CU2.  Identify basic cutting tools associated with Machines
	P1. Identify cutting tools of CNC Lathe machine.
P2. Identify cutting tools of CNC Milling machine
P3. Identify cutting tools of CNC EDM wirecut machine
P4. Follow manufacturer’s specifications for tools and accessories.

	CU3.  Identify attachment and their functions
	P1. Identify Air Compressor, capacity and its function.
P2. Identify function of Automatic Voltage Regulator.
P3. Identify and operate machines emergency switch. (if needed)
P4. Identify vices and other attachments according to nature of job.





Knowledge & Understanding
The candidate must possess underpinning knowledge and understanding required to carry out tasks covered in this competency standard. Therefore, he/she must be able to:    
K1. Describe function of following machines.
1. CNC Lathe / Turner
2. CNC Milling ( Horizontal and Vertical)
3. CNC EDM Wire Cut
K2. Describe basic cutting tools and its types.
K3.  Describe various attachments associated with CNC Lathe, Milling and EDM Wire cut machines.
Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Identify Machines and its related Attachments 
· Identify Capacity of machine before use.
· Identify Cutting tools and its types.
· Ensure Capability of attachments as per requirement.

Tools and equipment required 

	S. No.
	Items

	1. 
	CNC Lathe 

	2. 
	CNC Milling Machine

	3. 
	CNC EDM Wire Cut

	4. 
	Air Compressor

	5. 
	Tools ( End, Ball and Bull Mill )
















[bookmark: _Toc186125230]0715MMT3603 Interpret and Develop  Drawing and Design

Overview:
This competency standard identifies the competencies need to design and interpret drawing requirements ,usage of computer application for developing 2D sketch/drawing and develop 3D models of required product or component with accurate dimensions and compare it as per job requirements.
	Competency Units
	Performance Criteria

	CU1.  Develop Fundamentals of Engineering Drawing
	P1. Select proper drawing units
P2. Identify coordinate system 
P3. Practice different types of commands( Line, Polyline, Arc, Chamfer, Fillet etc)
P4. Practice to draw different types of angles. 
P5. Practice to draw different types of Geometrical shapes.(Circle, Rectangle, Polygon, Ellipse, Triangle)
P6. Apply different Edit/Modify Commands.

	CU2.  Interpret and Develop 2D Drawing/Sketch
	P1. Interpret drawing requirement for the product or component.
P2.  Use appropriate computer software for developing drawing of required product or component
P3. Select and use appropriate user interface and apply relevant commands for developing mechanical drawing.
P4. Produce drawing according to the required dimensions by use of various drawing standards to meet job requirements
P5. Modify/Edit the drawing as per requirement.

	CU3.  Develop 3D Models
	P1. Practice different types of 3D commands( Extrude, Extrude Cut, Revolve, Sweep, Blend, Loft etc)
P2. Check and inspect design requirements for the product or component to be produced.
P3. Use appropriate computer software for developing 3D model of the  product, component or assembly.
P4. Use appropriate user interface and apply relevant commands for developing 3D model or component.
P5. Modify 3D Model in line with the requirements.









Knowledge & Understanding
The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of:

· Basic drawing concepts
· Basic drawing settings
· Basic commands and concepts of Circular, square, rectangular, cylindrical, conical, profiles etc.
· Use of Computer Aided Design (CAD) software application for making drawing and design in 2D and 3D designs.
· 3D Modeling (Solid, Surfaces)

Critical Evidence(s) Required
The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard.

· Selection of Proper units
· Draw and interpret 2D sketch/Drawing
· Develop 3D models according to dimensions.
· Usage of Constraints
Tools and equipment required 

	S. No.
	Items

	1.
	Computers

	2.
	Multimedia

	3.
	Board

	4.
	Licensed CAD software

	5.
	Printer with Scanner

	6. 
	Paper Rim

	7.
	Pencil

	8.
	Markers










[bookmark: _Toc186125231]0715MMT3604 Perform CNC Lathe Operations

Overview:
This competency standard identifies the competencies you need 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
	Competency Units
	Performance Criteria

	CU1. Understand and Operate the control panel

	P1. Use emergency stop button to stop the machine. 
P2. Perform machine zero positioning. 
P3. Move the turret in X and Z-axis by using Jog/Manual/MPG keys. 
P4. Check position of axis by using Position key.
P5. Use program editing keys like Program, Edit, MDI, Insert, Alter, EOB, Cancel and Delete.
P6. Hold the Feed by Feed hold/ Cycle stop keys. 
P7. Change Feed and Spindle Speed using Override Keys. 

	CU2. Calculate coordinates of job
	P1. Mark points on part drawing to identify position of job.
P2. Calculate coordinates of turning job as per drawing.

	CU3. Mount and align the job (Tool and work offset)
	P1. Mount the job on the table of CNC Lathe Machine.
P2. Align and straighten the work piece using dial indicator. 
P3. Set and align tool properly in the tool holder. 
P4. Perform work reference setting for different tools. (Tool offsetting)

	CU4. Prepare Manual Program
	P1. Demonstrate functions of G-codes and M-codes for CNC Lathe machine. 
P2. Develop facing program as per drawing. 
P3. Develop turning/step turning program as per drawing.
P4. Develop Threading program as per drawing.
P5. Develop drilling/boring program as per drawing.

	CU5. Prepare canned cycle program
	P1. Develop Simple Facing Canned Cycle program as per drawing
P2. Develop Simple Turning Canned Cycle program as per drawing
P3. Develop Finishing Canned Cycle as per Drawing
P4. Develop drilling/boring canned cycle as per drawing
P5. Develop threading canned cycle as per drawing

	CU6. Perform Simulation(e.g. Swansoft/CIMCO etc) Simulators
	P1. Set job and tool in simulation software as per drawing. 
P2. Insert part program into simulation software. 
P3. Run simulation of program to identify and correct potential errors in part program. (if any)
P4. Obtain practical experience in operating virtual CNC machines, which prepares learners for real-world machine handling. 

	CU7. Feed the Program in machine for production
	P1. Use simple G-Codes and M-codes in MDI mode to check working of chuck, tool and coolant. 
P2. Input program into CNC machine using PROGRAM, EDIT, INSERT, ALTER and EOB keys. 
P3. Apply simulation of tool movement (dry run) to check the program for errors. (if any)
P4. Run it in single block mode. 
P5. Run the program for production.





Knowledge & Understanding	

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of:
· Work place safety and health considerations
· Use of Personal Protective Equipment
· Cutting tool geometry
· Reading Drawing
· Mechanism of working of CNC lathe machine
· Use of control panel and commands
· Program debugging techniques
· Use of Simulation software
· Use of portable devices for CNC lathe
· Use of Turret / Magazine and their sequence of tool mounting
· Coolant types along with benefits and uses
· Methods of calculating Coordinates techniques
· G codes and M codes
· Concept of sub program and main program
· Feed and speed concepts in Lathe Machine
· Lathe operations such as Facing, Turning, Drilling, Grooving, Threading, Knurling, Boring etc.
· Use of Lathe tools and their types with respect to operations and materials

Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard:

· Write program, feed it into the machine control unit and carry out cutting operations on connecting rod as per prescribed method


Tools and equipment required
	S. No.
	Items

	1. 
	CNC Turning Centers with 8-12 tool pocket turret, Spindle Bore Size 50-60 mm, Swing over bed 250-300 mm, Chuck Size 200-250 mm, maximum turning length 400-500 mm with all standard and optional accessories. 

	2. 
	Pedestal grinder with safety rod and grinding wheel on both sides 10 in Dia, 1.5 in thickness

	3. 
	Disc cutter 12 in with all standard & optional accessaries

	4. 
	HSS Lathe Tooling (Turning Tools, Facing, Drilling (1mm-12 mm drill set), Boring bars of different size(150mm, 200mm, 250mm, 300mm), Reamers (10mm, 15mm, 20mm), Tap set of different size(6mm, 9mm, 12mm, 15mm, 20mm, 25mm), Knurling Tool(Straight, Diamond), Threading tools (v—type)

	5. 
	Carbide type with thrown away inserts Lathe Tooling (Turning Tools, Facing, Boring bars of different size(150mm, 200mm, 250mm, 300mm), Tap set of different size(6mm, 9mm, 12mm, 15mm, 20mm, 25mm), Threading tools (v—type)

	6. 
	CAM Software and Simulator software (e.g. Swansoft, CIMCO etc.)

	7. 
	Computer System (i7, 16 GB, 5th-7th generation, Keyboard mouse, 19 in LCD) with Multimedia Projector

	8. 
	Printer with scanner

	9. 
	Measuring Instruments (Vernier (0-200mm, 0-300mm), Dial Vernier (0-200mm, 0-300mm), Vernier Dial Caliper (0-250mm), Digital Vernier (0-200mm, 0-300mm), Outside Micrometer(0-25mm, 25mm-50mm, 50mm-75mm), Inside micrometer(30mm-55mm), Depth micrometer of different insert sizes(0-25mm, 25mm-50mm, 50mm-75mm, 75mm-100mm), Steel Rule,  Tri-Square(250mm), Vernier 

	10. 
	Bevel Protractor(±5 mint accuracy)  with all standard and optional accessories, Vernier Height Gauge(0-300 mm)  with all standard and optional accessories, Digital Vernier height gauge(0-300mm), precision level (12 in & 24 in) with all standard and optional accessories etc. 

	11. 
	Measuring Gauges of different size(Snap gauges, Ring gauges, Telescopic gauges, plug gauges etc.)

	12. 
	Tooling Catalogue

	13. 
	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)

	14. 
	Personal Protective Equipment (PPE) Safety helmet, Goggles, Ear plug, Cotton, & leather gloves, Safety shoes etc.

	15. 
	Hacksaw frame 12inch

	16. 
	Tooling cabinet and steel Almira

	17. 
	Hand Disc Grinder with safety guard etc.


	18. 
	MS Round 12mm dia (kg)

	19. 
	MS Round 18mm dia (kg)

	20. 
	MS Round 25mm dia (kg)

	21. 
	MS round bar dia. 50mm, 75mm & 100mm (kg)

	22. 
	Greece (kg)

	23. 
	Emery paper 0 no, 1 no, 1.5 no, 2 no (dozen)

	24. 
	Flat File 12 in ( Nicolson or better)

	25. 
	Steel wire brush

	26. 
	Grinder Disks 

	27. 
	LED Bulb 12 W, 18 W, 25 W, 50 W

	28. 
	Hacksaw Blade (Dozen)

	29. 
	Drill bits ( 0-12 mm)

	30. 
	Electrical pvc tapes

	31. 
	Plastic Scrapper

	32. 
	Cotton rags (kg)

	33. 
	Soluble Cutting Oil

	34. 
	Truncated cutting oil

	35. 
	Lubricating oil

	36. 
	Gear oil

	37. 
	Kerosene oil 

	38. 
	Surf (kg)

	39. 
	Hand soap (Liquid) (kg)

	40. 
	Coconut wire brush

	41. 
	Broom (kg)

	42. 
	Cotton gloves (Dozen)









































[bookmark: _Toc186125232]0715MMT3605 Perform CNC Milling Operations

Overview:
This competency standard covers the competencies need to be identify in Computerized Numerical Control (CNC) Milling Machine operations in accordance with approved procedures. In this 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.

	Competency Units
	Performance Criteria

	CU1. Understand and Operate the control panel

	P1. Use emergency stop button to stop the machine. 
P2. Perform machine zero positioning. 
P3. Move the turret in X, Y and Z-axis by using Jog/Manual/MPG keys. 
P4. Check position of axis by using Position key.
P5. Use program editing keys like Program, Edit, MDI, Insert, Alter, EOB, Cancel and Delete.
P6. Hold the Feed by Feed hold/ Cycle stop keys. 
P7. Change Feed and Spindle Speed using Override Keys. 

	CU2. Calculate coordinates of job
	P1. Mark points on part drawing to identify position of job.
P2. Calculate coordinates of milling job as per drawing.

	CU3. Mount and align the job (Tool and work offset)
	P5. Mount the job on the table of CNC machine.
P6. Align and straighten the work piece using dial indicator. 
P7. Set and align tool properly in the tool holder. 
P8. Perform work reference setting for different tools.

	CU5. Prepare Manual Program
	P1. Demonstrate functions of G-codes and M-codes for CNC milling machine. 
P2. Develop drilling program as per drawing. 
P3. Develop facing program as per drawing. 
P4. Develop step milling program as per drawing.
P5. Develop pocket milling program as per drawing.
P6. Develop slot milling program as per drawing.
P7. Write drilling program containing multiple holes patterns by applying sub programming.

	CU6. Prepare canned cycle program
	P1. Develop Simple Drilling Cycle (G81) program as per drawing
P2. Develop Spot Facing Cycle (G82) program as per drawing
P3. Develop Peck Drilling Cycle (G83) program as per drawing
P4. Develop Tapping Cycle (G84) program as per drawing
P5. Develop Boring Cycle (G85) program as per drawing
P6. Develop Boring, Rapid Retract (G86) program as per drawing

	CU7. Perform Simulation (Swansoft / CIMCO Simulators
	P1. Set job and tool in simulation software as per drawing. 
P2. Insert part program into simulation software. 
P3. Run simulation of program to identify and correct potential errors in part program. 
P4. Obtain practical experience in operating virtual CNC machines, which prepares learners for real-world machine handling. 

	CU8. Feed the Program in machine
	P1. Use simple G-Codes and M-codes in MDI mode to check working of chuck, tool and coolant. 
P2. Input program into CNC machine using PROGRAM, EDIT, INSERT, ALTER and EOB keys. 
P3. Apply simulation of tool movement to check the program for errors. 
P4. Modify the program and run it in single block mode. 

	CU9. Operate the machine
	P1. Apply simulation of tool movement, in CNC Milling Machine, to check the program for errors. 
P2. Modify the program for any potential errors
P3. Run the program key in single block mode using cycle start. 



Knowledge & Understanding

· Parts of CNC Milling Machine
· Types of CNC Milling Machine 
· Functions of control panel
· Common G and M codes
· Types of CNC Milling Cutters
· Types of CNC Milling Operations
· Difference between main program and sub program
· Introduction to canned cycle

Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 

· Appropriate selection of feeds, speeds and cutting parameters.
· Knowledge of ATC, Coolant, Lubricant and hydraulic fluids used in CNC Milling Machine. 
· Coordinate calculation of different axis X, Y, Z, A, B and C
· Essential G-code and M-code for creating precise and efficient milling operations.
· Various milling operations, including face milling, end milling, pocketing, slotting and contouring etc. 
· Setting up CNC milling machines including fixture alignment, work reference, cutter radius/diameter compensation, cutter height compensation etc. 
· Work piece clamping, adjustment of tolerance against x, y, z axis to achieve precise machining results.
· Properties of different materials and machining finishing strategies. 

Tools and equipment required 

	SR. NO
	NAME

	1. 
	CNC Machining Center (table size 200-250mm, Length 1000-1200 mm, XYZ travel 600-650 mm, 320-400 mm, 350-400mm, spindle revolutions 8000-10,000 rpm, repeatability of XYZ coordinates ±0.01 mm, ATC with 12-16 cutters) with all standard and optional accessories. 

	2. 
	HSS Milling cutters (end mill, ball mill, bull nose, ball nose, rasp cutter of different sizes(2mm, 3mm, 4mm, 6mm, 8mm, 10mm, 12mm, 14mm, 16mm, 18mm, 20mm, 25mm, 30mm))

	3. 
	Carbide Milling cutters (end mill, ball mill, bull nose, ball nose, rasp cutter of different sizes(2mm, 3mm, 4mm, 6mm, 8mm, 10mm, 12mm, 14mm, 16mm, 18mm, 20mm, 25mm, 30mm))

	4. 
	Measuring Instruments (Vernier (0-200mm, 0-300mm), Dial Vernier (0-200mm, 0-300mm), Vernier Dial Caliper (0-250mm), Digital Vernier (0-200mm, 0-300mm), Outside Micrometer(0-25mm, 25mm-50mm, 50mm-75mm), Inside micrometer(30mm-55mm), Depth micrometer of different insert sizes(0-25mm, 25mm-50mm, 50mm-75mm, 75mm-100mm), Steel Rule,  Tri-Square(250mm), Vernier 

	5. 
	Bevel Protractor(±5 mint accuracy)  with all standard and optional accessories, Vernier Height Gauge(0-300 mm)  with all standard and optional accessories, Digital Vernier height gauge(0-300mm), precision level (12 in & 24 in) with all standard and optional accessories etc. 

	6. 
	Engineering drawing equipment (table (half impairer size) & stool, T-square(600mm), set square(450, 300-600), drawing pencils(1H, 2H, 3H, 4H two each), Pencil eraser(pelican, saddler or best one), Drawing sheets(scholar or equivalent 30 for every student), 

	7. 
	Computer System (i7, 16 GB, 5th-7th generation, Keyboard mouse, 19 in LCD) with Multimedia Projector & smart board for drawing hall and teacher chair, Almeria for drawing hall

	8. 
	Disc cutter 12 in cutter dia. with all standard & optional accessories. 

	9. 
	CAM Software and Simulator software (e.g. Swansoft, CIMCO etc.)

	10. 
	Computer System (i7, 16 GB, 5th-7th generation, Keyboard mouse, 19 in LCD) with Multimedia Projector

	11. 
	Printer with scanner

	12. 
	Work Holding Devices (Parallel clamp, engineering parallels, machine vice, hand vice, universal vice, 3 Jaw & 4 jaw chuck, face plate, dog carrier, tailstock, boring bar etc.)

	13. 
	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)

	14. 
	Personal Protective Equipment (PPE) Safety helmet, Goggles, Ear plug, leather gloves, Safety shoes etc.

	15. 
	Hand Disc Grinder with safety guard etc.

	16. 
	Hacksaw frame 12inch

	17. 
	MS round bar dia. 50mm, 75mm & 100mm (kg)

	18. 
	MS square bar 12mm, 25mm (kg)

	19. 
	MS rectangular bar 100mm x 12mm (kg)

	20. 
	MS rectangular bar 100mm x 18mm (kg)

	21. 
	MS plates 200mm x 300mm x 12mm (kg)

	22. 
	Greece (kg)

	23. 
	Emery paper 0 no, 1 no, 1.5 no, 2 no (dozen)

	24. 
	Flat File 12 in ( Nicolson or better)

	25. 
	Steel wire brush

	26. 
	Grinder Disks 

	27. 
	LED Bulb 12 W, 18 W, 25 W, 50 W

	28. 
	Wire stripper

	29. 
	Hacksaw Blade (Dozen)

	30. 
	Drill bits ( 0-12 mm)

	31. 
	Electrical pvc tapes

	32. 
	Plastic Scrapper

	33. 
	Cotton rags (kg)

	34. 
	Soluble Cutting Oil

	35. 
	Truncated cutting oil

	36. 
	Lubricating oil

	37. 
	Gear oil

	38. 
	Kerosene oil 

	39. 
	Surf (kg)

	40. 
	Hand soap (Liquid) (kg)

	41. 
	Coconut wire brush

	42. 
	Broom (kg)

	43. 
	Cotton gloves (Dozen)







































[bookmark: _Toc186125233]0715MMT3606 Perform CNC Wire Cut Operations

Overview:

After this Competency Standard, the Trainee will be able 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. 


	Competency Units
	Performance Criteria

	CU1. Prepare CNC Wire Cut for operations

	P1. Rewind EDM Wire for CNC operations. 
P2. Perform routine maintenance (Check Dielectric fluid, Adjust Fixture/Holding device etc.) to prepare the machine for operations. 

	CU2. Generate the program
	P1. Draw the sketch as per drawing. 
P2. Make tool path on CNC wire cut controller. 
P3. Check simulation of the tool path and modify tool path for errors.  
P4. Select Machining parameters that may include wire offset, wire speed and current settings etc.

	CU3. Mount the job / Work Offset
	P1. Set up and align the job on the holding device at workstation. 
P2. Set up the machine to machine zero position according to the job requirement. 
P3. Set Wire and feed roller according to required sequence of operations.

	CU4. Run the program
	P1. Start the machine, adjust parameters material, finish and accuracy desired. 
P2. Run the program
P3. Check the cutting path, finish and accuracy. 
P4. Finish and remove the job after completion from holding device.
P5. Rewind the program for machine zero.  



Knowledge & Understanding

· Electrical discharge machining & its electrodes.
· Function of CNC Wire cut machine.
· Components of CNC Wire Cut Machine.
· Introduction to electricity (current and volt).
· Material used for wire cut machine, wire.
· Different types of fixtures and binders used to hold work piece on CNC machine.    
· Functions of wire, power supply and dielectric fluid in EDM Machines.
· Functions of different keys on controller.
· Different Types of conducting materials. 
· EDM Small hole drilling machine & its functions. 

Critical Evidence(s) Required
The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 

· Knowledge of electrical discharge machining process. 
· Knowledge of G-Codes and M-codes. 
· Appropriate selection of feeds, speeds and cutting parameters.
· Knowledge of dielectric fluid used in CNC wire cut machine. 
· Setting of wire according to the job requirements. 
· Knowledge of 2D drawing sketching. 

Tools and equipment required 
	SR. NO
	NAME
	QTY. REQUIRED

	1. 
	5 axis CNC EDM Wire-cut machine long 740-780mm, wide 550-600mm, maximum feed rate 700-850 mm/mint, maximum wire feed rate 250-350 mm/mint, object length 350-400 mm, object width 250-300 mm, u & v axis 50-70mm, tilt angle range 140-160 with all standard and optional accessories.
	01

	2. 
	Hand Disc Grinder with safety guard etc.
	02

	3. 
	EDM wire coil
	02

	4. 
	MS flat bar 6mm x 12mm (kg), 3mm x 12mm, 3mm x 18mm (kg)
	100

	5. 
	MS rectangular bar 150mm x 3mm (kg)
	50

	6. 
	MS rectangular bar 150mm x 3mm (kg)
	50

	7. 
	MS plates 200mm x 300mm x 6mm (kg)
	50

	8. 
	Greece (kg)
	03

	9. 
	12 in Smooth file ( Nicolson or better)
	02

	10. 
	Steel wire brush
	05 No.

	11. 
	Grinder Disks 4 inch
	15

	12. 
	LED Bulb 12 W, 18 W, 25 W, 50 W
	05 each

	13. 
	Hacksaw Blade (Dozen)
	10 

	14. 
	Electrical pvc tapes
	05

	15. 
	Plastic Scrapper
	05

	16. 
	Cotton rags (kg)
	40 

	17. 
	Soluble Cutting Oil
	200 litre

	18. 
	Truncated cutting oil
	20 litre

	19. 
	Lubricating oil
	50 litre

	20. 
	Gear oil
	100 litre

	21. 
	Kerosene oil 
	20 litre

	22. 
	Surf (kg)
	10

	23. 
	Hand soap (Liquid) (kg)
	20

	24. 
	Coconut wire brush
	10

	25. 
	Broom (kg)
	10

	26. 
	Cotton gloves (Dozen)
	10












[bookmark: _Toc186125234]0715MMT3607 Maintain CNC Machines and Tools

Overview:
This competency standard identifies the competencies you need to be competent in 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.
	Competency Units
	Performance Criteria

	CU1. Perform General   Cleanliness and Housekeeping
	P1. Prepare	 checklist	for	daily cleanliness of the workplace and housekeeping.
P2. Select appropriate methods and techniques for cleanliness and housekeeping from available facilities.
P3. Apply appropriate cleaning and housekeeping process
P4. Maintain daily checklist of cleanliness and housekeeping.
P5. Place all the tools & material in proper place to ensure safe work


	CU2. Perform Preventive Maintenance

	P1. Prepare daily, weekly and monthly preventive maintenance and checklist schedule for oiling and greasing.
P2. Identify sounds of bearings, oil level, oil leakage, faulty/damaged/worn machine tool parts.
P3. Perform maintenance of machines & tools.
P4. Observe problems and carry out routine maintenance as per given instructions and schedules
P5. Check condition and level of coolant, lubricant and cutting oil
P6. Report faults and problems of the machines, if not controllable, to the person concerned (daily, weekly and monthly basis)



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of:

· Knowledge of guidelines and checklists to conduct maintenance	and housekeeping of machines & tools
· Adopt habit of daily cleanliness of workplace and lubrication of the machine as per given checklist of oiling
· Understand machine operations
· Knowledge of storing all tools and material in specific place
· Understand oiling, greasing and function of machine
· Identify faulty/damaged/ worn out parts which can be removed small fault
· Maintain history record of assigned machine
· Observe routine maintenance problems and find out their solution
· Demonstrate daily check of assigned machine on regular basis
· Write report to authority those problems which are beyond his scope
· Knowledge of guidelines and checklists to conduct maintenance and housekeeping of machines & tools



Critical Evidence(s) Required
The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard:
· Clean and maintain all bench-work tools and machines as per housekeeping        checklists or instructions given
· Interpret guidelines and checklists of conducting	maintenance and   housekeeping of machines and tools

Tools and equipment required 

	Sr. No
	Tool and Equipment Specification
	Quantity


	1. 
	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)
	02 Kits

	2. 
	Greece (kg)
	03

	3. 
	Emery paper 0 no, 1 no, 1.5 no, 2 no (dozen)
	02 each

	4. 
	Steel wire brush
	05 No.

	5. 
	Hacksaw Blade (Dozen)
	10 

	6. 
	Electrical pvc tapes
	05

	7. 
	Plastic Scrapper
	05

	8. 
	Cotton rags (kg)
	40 

	9. 
	Truncated cutting oil
	20 litre

	10. 
	Lubricating oil
	50 litre

















[bookmark: _Toc186125235]0715MMT3608 Adopt Green Practices

Overview:

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.

	Competency Units
	Performance Criteria

	CU1. Adopt standard atmosphere at work place
	P1. Ensure proper lighting at workplace
P2. Ensure appropriate ventilation (if needed)


	CU2. Ensure safe environment  
	P1. Dispose-off waste chemicals as per environmental standards
P2. Dispose-off waste
P3. Follow hazardous instructions

	CU3. Conserve Resources
	P1. Identify techniques to conserve resource as per the Standard Operating Procedures.
P2. Implement resource of conservation techniques



Knowledge & Understanding

The candidate must be able to demonstrate underpinning knowledge and understanding required to carry out the tasks covered in this competency standard. This includes the knowledge of

· Define standard conditions at work place.
· Describe safe environment concerns. 
· Identification of various types of waste.
· Importance of waste reduction strategies.
· Identification of Environment adversely affecting materials
· Principles of six R, s in greening
· Waste reduction techniques

Critical Evidence(s) Required

The candidate needs to produce following critical evidence(s) in order to be competent in this competency standard: 
· Enlist types of wastes.
· Handle at least one type of waste.
· Identify Environment adversely affecting materials
· Dispose-off waste. 
· Explain different waste reduction techniques.
· Explain resource conservation techniques.








[bookmark: _Toc186125236]List of Tools and Equipment required for the qualification:

	[bookmark: OLE_LINK1]S. No
	Items
	Specification if any 
	Quantity

	1. 
	Health and Safety Manual
	
	2

	2. 
	Fire Extinguisher
	
	2

	3. 
	Sand Bucket
	
	6

	4. 
	Safety Equipment - 
	Safety Shoes, Safety Gloves, Safety Goggles, Safety   Helmet and Ear Plugs
	5

	5. 
	First Aid Box
	
	2

	6. 
	Tri Square set	

	
	05

	7. 
	Gauges

	
	02

	8. 
	Scale
	
	10

	9. 
	Dial Indicator
	
	2

	10. 
	Air Compressor
	
	01

	11. 
	Tools ( End, Ball and Bull Mill )
	2mm, 3 mm , 4mm, 5mm, 6mm, 8mm,10mm,12mm,14mm,16mm,18mm,20mm
	10 each 

	12. 
	CNC Turning Centers. 
	with 8-12 tool pocket turret, Spindle Bore Size 50-60 mm, Swing over bed 250-300 mm, Chuck Size 200-250 mm, maximum turning length 400-500 mm with all standard and optional accessories
	01

	13. 
	Tooling Catalogue
	
	02

	14. 
	Tooling cabinet and steel Almira
	
	03 each

	15. 
	Pedestal Grinder
	Pedestal grinder with safety rod and grinding wheel on both sides 10 in Dia, 1.5 in thickness
	2

	16. 
	Disc Cutter
	Disc cutter 12 in with all standard & optional accessories
	2

	17. 
	Power Hacksaw 
	Hydraulic/Mechanical Power Hacksaw, blade size 18 inch, cutting capacity 300-350mm, 3 phase, automatic with all standard and optional accessories.
	1

	18. 
	HSS Lathe Tooling
	HSS Lathe Tooling (Turning Tools, Facing, Drilling (1mm-12 mm drill set), Boring bars of different size(150mm, 200mm, 250mm, 300mm), Reamers (10mm, 15mm, 20mm), Tap set of different size(6mm, 9mm, 12mm, 15mm, 20mm, 25mm), Knurling Tool(Straight, Diamond), Threading tools (v—type)
	5 each

	19. 
	Carbide Lathe Tooling
	Carbide type with thrown away inserts Lathe Tooling (Turning Tools, Facing, Boring bars of different size(150mm, 200mm, 250mm, 300mm), Tap set of different size(6mm, 9mm, 12mm, 15mm, 20mm, 25mm), Threading tools (v—type)
	3 each

	20. 
	CAM and Simulator Software
	CAM Software and Simulator software (e.g. Swansoft, CIMCO etc.) (For 26 seats)
	26 each

	21. 
	Computer System
	Computer System (i7, 16 GB, 5th-7th generation, Keyboard mouse, 19 in LCD) with Multimedia Projector
	26 each

	22. 
	Color Printer cum Scanner
	
	 1

	23. 
	CNC EDM Wire Cut
	5 axis CNC EDM Wire-cut machine long 740-780mm, wide 550-600mm, maximum feed rate 700-850 mm/mint, maximum wire feed rate 250-350 mm/mint, object length 350-400 mm, object width 250-300 mm, u & v axis 50-70mm, tilt angle range 140-160 with all standard and optional accessories.
	1

	24. 
	Hand Disc Grinder
	Hand Disc Grinder with safety guard etc.
	2

	25. 
	CNC Machining Center
	CNC Machining Center (table size 200-250mm, Length 1000-1200 mm, XYZ travel 600-650 mm, 320-400 mm, 350-400mm, spindle revolutions 8000-10,000 rpm, repeatability of XYZ coordinates ±0.01 mm, ATC with 12-16 cutters) with all standard and optional accessories. 
	01

	26. 
	HSS Milling Cutters
	HSS Milling cutters (end mill, ball mill, bull nose, ball nose, rasp cutter of different sizes(2mm, 3mm, 4mm, 6mm, 8mm, 10mm, 12mm, 14mm, 16mm, 18mm, 20mm, 25mm, 30mm))
	06 each

	27. 
	Carbide Milling Cutters
	Carbide Milling cutters (end mill, ball mill, bull nose, ball nose, rasp cutter of different sizes(2mm, 3mm, 4mm, 6mm, 8mm, 10mm, 12mm, 14mm, 16mm, 18mm, 20mm, 25mm, 30mm))
	03 each

	28. 
	Measuring Instruments
	Measuring Instruments (Vernier (0-200mm, 0-300mm), Dial Vernier (0-200mm, 0-300mm), Vernier Dial Caliper (0-250mm), Digital Vernier (0-200mm, 0-300mm), Outside Micrometer(0-25mm, 25mm-50mm, 50mm-75mm), Inside micrometer(30mm-55mm), Depth micrometer of different insert sizes(0-25mm, 25mm-50mm, 50mm-75mm, 75mm-100mm), Steel Rule,  Tri-Square(250mm), Vernier 
	03 each

	29. 
	Measuring Instruments
	Bevel Protractor(±5 mint accuracy)  with all standard and optional accessories, Vernier Height Gauge(0-300 mm)  with all standard and optional accessories, Digital Vernier height gauge(0-300mm), precision level (12 in & 24 in) with all standard and optional accessories etc. 
	02 each

	30. 
	Engineering drawing equipment
	Engineering drawing equipment (table (half impairer size) & stool, T-square(600mm), set square(450, 300-600), drawing pencils(1H, 2H, 3H, 4H two each), Pencil eraser(pelican, saddler or best one), Drawing sheets(scholar or equivalent 30 for every student), 
	25 each

	31. 
	Work Holding Devices
	Work Holding Devices (Parallel clamp, engineering parallels, machine vice, hand vice, universal vice, 3 Jaw & 4 jaw chuck, faceplate, dog carrier, tailstock, boring bar etc.)
	02 each

	32. 
	Personal Protective Equipment
	Personal Protective Equipment (PPE) Safety helmet, Goggles, Ear plug, leather gloves, Safety shoes etc.
	05 each

	33. 
	Hacksaw Frame
	Hacksaw frame 12inch
	15

	34. 
	Maintenance Box
	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)
	02 Kits
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	S#
	Items
	Specification
	Quantity

	1. 
	Square Bar
	MS/Teflon/Aluminum square bar 12mm, 25mm (kg)
	300

	2. 
	Rectangular Bar
	MS/Teflon/Aluminum rectangular bar 100mm x 12mm (kg)
	300

	3. 
	Rectangular Bar
	MS/Teflon/Aluminum rectangular bar 100mm x 18mm (kg)
	400

	4. 
	MS Plate
	MS/Teflon/Aluminum plates 200mm x 300mm x 12mm (kg)
	200

	5. 
	Wire Stripper
	Wire stripper
	20

	6. 
	Wire Coil
	EDM wire coil
	2

	7. 
	MS Flat Bar
	MS/Teflon/Aluminum flat bar 6mm x 12mm (kg), 3mm x 12mm, 3mm x 18mm (kg)
	100

	8. 
	Rectangular Bar
	MS/Teflon/Aluminum rectangular bar 150mm x 3mm (kg)
	50

	9. 
	MS Plate
	MS/Teflon/Aluminum plates 200mm x 300mm x 24mm (kg)
	300

	10. 
	File
	12 in Smooth file ( Nicolson or better)
	2

	11. 
	Grinder Disk
	Grinder Disks 4 inch
	15

	12. 
	Cutting Oil
	Soluble Cutting Oil
	200 litre

	13. 
	Cutting Oil
	Truncated cutting oil
	20 litre

	14. 
	Lubricating Oil
	Lubricating oil
	50 litre

	15. 
	Surf
	Surf (kg)
	10

	16. 
	Wire Brush
	Coconut wire brush
	10

	17. 
	Broom
	Broom (kg)
	10

	18. 
	Gloves
	Cotton gloves (Dozen)
	10

	19. 
	 Round Bar
	MS/Teflon/Aluminum Round 12mm dia (kg)
	100

	20. 
	Round Bar
	MS/Teflon/Aluminum Round 18mm dia (kg)
	120

	21. 
	 Round Bar
	MS/Teflon/Aluminum Round 25mm dia (kg)
	150

	22. 
	 Round Bar
	MS/Teflon/Aluminum round bar dia. 50mm, 75mm & 100mm (kg)
	200

	23. 
	Grease
	Local (kg)
	3

	24. 
	Emery Paper
	Emery paper 0 no, 1 no, 1.5 no, 2 no (dozen)
	02 each

	25. 
	Flat File
	Flat File 12 in ( Nicolson or better)
	3

	26. 
	Grinder Disk
	Grinder Disks 
	05

	27. 
	LED Bulb
	LED Bulb 12 W, 18 W, 25 W, 50 W
	05 each

	28. 
	Hacksaw Blade
	Hacksaw Blade (Dozen)
	10

	29. 
	Drill Bit
	Drill bits ( 0-12 mm)
	02 set each

	30. 
	PVC Tape
	Electrical pvc tapes
	5

	31. 
	Plastic scrapper
	Plastic Scrapper
	5

	32. 
	Cotton Rag
	Cotton rags (kg)
	40

	33. 
	Gear Oil
	Gear oil
	100 litre

	34. 
	Kerosene Oil
	Kerosene oil 
	20 litre

	35. 
	Hand Soap
	Hand soap (Liquid) (kg)
	20

	36. 
	Paper Rim
	A4 Size
	6

	37. 
	Board Markers
	Packets
	5

	38. 
	Pencils
	Packets
	5

	39. 
	Stapler with pins
	Local
	1

	40. 
	File Cover 
	Hard
	25

	41. 
	Duster
	Local
	5

	42. 
	MS Round 12mm dia (kg)
	
	100

	43. 
	MS Round 18mm dia (kg)
	
	120

	44. 
	MS Round 25mm dia (kg)
	
	150

	45. 
	MS round bar dia. 50mm, 75mm & 100mm (kg)
	
	200
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