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1. [bookmark: _Toc181739186]Introduction
Machinist is a multidimensional trade person specialized in machine shop, machine and related cutting & measuring tools and equipment or the maintenance and repair of existing machinery. In order to meet the demand of machine shop, National Vocational and Technical Training Commission (NAVTTC) in collaboration with TVET Sector Support Program (TVET – SSP) has developed National Vocational Qualifications comprising generic, functional and technical competency standards for Machinist occupation. It encompasses a broad range of knowledge and skills related to machining processes, workshop 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 safe handling of equipment. It aims to establish a framework that defines the essential knowledge, skills, and attitudes required for 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. 
	[bookmark: _Toc181739187][bookmark: _Hlk181733911]1.1 Date of Development
	

	[bookmark: _Toc181739188]1.2 Date of Review and Validation
	

	[bookmark: _Toc181739189]1.3. Entry Requirement 
	At least Middle or Grade 8

	[bookmark: _Toc181739190]1.4. Minimum qualification for teachers
	· DAE in Mechanical Technology with one-year relevant experience, computer literate 
                                                    OR
· Intermediate with two years certificate (G-II) in machinist with 06 years’ experience, computer literate
· Must be able to communicate effectively.

	[bookmark: _Toc181739191]1.5. Medium of instruction
	Urdu, local language, English

	[bookmark: _Toc181739192]1.6. Duration of Course
	Total.	600 hours. 
Theory.	120 hours (20 %) 
Practical.	480 hours (80 %)



1.7. [bookmark: _Toc181739193]Overall objectives of training program
The Machinist qualification of level 2 consists of 20 % Theory and 80 % Practical details and having the following Modules. Details are as follows:
1. 0715MMT3401 Develop Basic Communication Skills
2. 0715MMT3402 Maintain Safe Work Environment
3. 0715MMT3403 Maintain Tools & Equipment
4. 0715MMT3404 Carry Out Calculations and Prepare Estimates
5. 0715MMT3405 Carryout General Maintenance
6. 0715MMT3406 Carryout Bench Work
7. 0715MMT3407 Perform Basic Grinding Operations
8. 0715MMT3408 Perform Drilling Machine Operation 
9. 0715MMT3409 Perform Turning Operations
10. 0715MMT3410 Perform Shaping Operations
11. 0715MMT3411 Workshop Projects-I

2. [bookmark: _Toc101870336][bookmark: _Toc181739194]Scheme of Studies

	[bookmark: _Hlk90218228]Module Code
	Name of Competency
	NVQF Level
	Category 
	Contact Hour
	Credit
	Periods per week

	
	
	
	
	Th.
	Pr.
	Total
	
	Th.
	Pr.
	Total

	0715MMT3401 
	Develop Basic Communication Skills
	2
	Generic
	2
	3
	5
	0.5
	0.13
	0.19
	0.31

	0715MMT3402
	Maintain Safe Work Environment
	2
	Generic
	5
	6
	11
	1.1
	0.31
	0.38
	0.69

	0715MMT3403
	Maintain Tools & Equipment
	2
	Technical
	9
	12
	21
	2.1
	0.56
	0.75
	1.31

	0715MMT3404
	Carry Out Calculations and Prepare Estimates
	2
	Technical
	6
	6
	12
	1.2
	0.38
	0.38
	0.75

	0715MMT3405
	Carryout General Maintenance
	2
	Technical
	6
	6
	12
	1.2
	0.38
	0.38
	0.75

	0715MMT3406
	Carryout Bench Work
	2
	Technical
	20
	63
	83
	8.3
	1.25
	3.94
	5.19

	0715MMT3407
	Perform Basic Grinding Operations
	2
	Technical
	12
	60
	72
	7.2
	0.75
	3.75
	4.50

	0715MMT3408
	Perform Drilling Machine Operation 
	2
	Technical
	10
	18
	28
	2.8
	0.63
	1.13
	1.75

	0715MMT3409
	Perform Turning Operations
	2
	Technical
	25
	150
	175
	17.5
	1.56
	9.38
	10.94

	0715MMT3410
	Perform Shaping Operations
	2
	Technical
	13
	120
	133
	13.5
	0.81
	7.50
	8.31

	0715MMT3411
	Workshop Projects-I
	2
	Technical
	12
	36
	48
	4.8
	0.75
	2.25
	3.00

	Total
	120
	480
	600
	60
	7.5
	30.0
	37.5




3. [bookmark: _Toc181739195]Overview of the Curriculum for Level-2 Machinist
	Module Title 
	Learning Units 
	Theory hours 
	Workplace hours 
	Timeframe of modules 

	0715MMT3401 
Develop Basic Communication Skills
	LU1. Adopt effective listening skills
LU2. Develop Nonverbal Communication Skills
LU3. Develop verbal communication Skills
LU4. Develop Written Communication Skills
LU5. Adopt Functional English
LU6. Develop Basic IT Skills
	2
	3
	5

	0715MMT3402 
Maintain Safe Work Environment
	LU1. Identify Hazards at Workplace
LU2. Observe Occupational Safety and Health (OSH)
LU3. Reduce Waste Material for Sustainable Machining.
	5
	6
	11

	0715MMT3403 
Maintain Tools & Equipment
	LU1. Maintain measuring tools
LU2. Maintain marking tools
LU3. Maintain general tools
LU4. Maintain different gauges
LU5. Maintain cutting tools
	9
	12
	21

	0715MMT3404 
Carry Out Calculations and Prepare Estimates
	LU1. Identify various measuring units and systems.
LU2. Identify Marking instruments
LU3. Perform estimation of materials.
LU4. Convert dimensions into weight.
	6
	6
	12

	0715MMT3405
Carryout General Maintenance
	LU1. Perform General Housekeeping & Maintenance
LU2. Perform Preventive Maintenance
LU3. Perform Maintenance of Tooling
	6
	6
	12

	0715MMT3406
Carryout Bench Work
	LU1. Carry-Out Sawing
LU2. File the Workpiece
LU3. Carry-Out Drilling
LU4. Produce Threads on the workpiece with Tap and Die
LU5. Perform Chipping & Scrapping
LU6. Perform Hand Polishing
LU7. Perform Hand Reaming
	20
	63
	83

	0715MMT3407 
Perform Basic Grinding Operations
	LU1. Perform off-hand grinding
LU2. Sharp single point cutting tool on grinding
LU3. Sharp Drill bit on grinding
	12
	60
	72

	0715MMT3408 
Perform Drilling Machine Operation 
	LU1. Produce holes using drilling machine
LU2. Perform counter boring and counter sinking
LU3. Perform machine reaming
	10
	18
	28

	0715MMT3409
Perform Basic Lathe Machine Operations
	LU1. Perform centering operations
LU2. Perform facing Operations
LU3. Perform turning operations
LU4. Perform drilling and boring operations
LU5. Perform step turning operations
LU6. Perform knurling Operations
LU7. Taper turning by tail stock off-set method
LU8. Taper turning by swiveling the compound rest.
LU9. Taper turning by telescopic taper turning attachment
LU10. Perform Internal and External threading Operations
	25
	150
	175

	0715MMT3410
Perform Shaping Operations
	LU1. Prepare Materials for Shaping Operations
LU2. Select Tools and Equipment
LU3. Set Shaper Machine for Operations
	13
	120
	133

	0715MMT3411
Workshop Projects-I
	LU1. Select The Relevant Project.
LU2. Identify The Right Material.
LU3. Select The Right Machining Process and Sequence.
LU4. Make The Project.
LU5. Ensure Dimensional Accuracy and Quality as Per Drawing or Standard.
	12
	36
	48

	TOTAL
	120
	480
	600



[bookmark: _Toc181739196]




Detail of Modules.
[bookmark: _Toc181739197]
0715MMT3401 Develop Basic Communication Skills
Objective: This module covers the knowledge and  skills required to identifies the competencies required to apply communications skills in accordance with the organization’s guidelines and procedures. You are expected to work in a team to achieve common organizational goals and avoid conflicts. This competency standard would also enable you to use basic computer skills to communicate effectively and prepare work related documents.
Duration: 45 Hours					Theory: 09 Hours								Practice: 36 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Adopt effective listening skills
	Trainee will be able to: 
· Actively listens to others without interrupting and demonstrates patience and respect.
· Ask questions to enhance understanding of the speaker's message.
· Interprets information to confirm understanding.
· Maintains eye contact and provide non-verbal cues (nodding, facial expressions) to show attention.
· Limits distraction and focuses attention on the speaker during conversations or presentations.
	· Effective listening skills
· Principles of effective and interactive communication.
· 7 C’s of communication
· Procedure engages fully with the speaker
· Avoiding Interruptions
· After ending the class switch off the lights and fans.
Practical Activity
· Mock Interview between Trainees


	Theory: 01Hrs.
Practical: 03Hrs.
Total: 04Hrs.
	· Chairs
· Table

	· Class Room 

	LU2. 
Develop Nonverbal Skills Communication

	Trainee will be able to: 
· Demonstrates appropriate body language, such as posture and gestures, to show confidence. 
· Adapts nonverbal cues to align with the machining environment's technical context and cultural norms.
· Interprets and responds to nonverbal signals from colleagues and supervisors to enhance understanding and collaboration.
	· Body Language
· Practice and Self-Awareness
· Be aware of cultural differences
·  After ending the class and workshop switch off the lights and fans.
· After ending the sessions save the signs chart in cabinet.
Practical Activity 
· Perform some safety signals.
	Theory: 01Hrs.
Practical: 03Hrs.
Total: 04Hrs.
	· Different Safety signs charts 
	· Class Room
· Workshop

	LU3. 
Develop verbal communication Skills
	Trainee must be able to:  
· Speaks clearly and confidently when discussing machining tasks and procedures.
· Uses technical terms and industry-specific language that are easy to understand for colleagues and supervisors.
· Explain ideas and instructions in a logical and organized manner.
· Listens actively and responds appropriately during conversations and meetings.
· Engages in collaborative discussions to solve machining-related problems.

	· verbal communication
· Effective negotiation skills.
· Conflict resolution strategies.
· After ending the class switch off the lights and fans.

Practical activity:
· Demonstrate communication methods.

	Theory: 01Hrs.
Practical: 03Hrs.
Total: 4Hrs.
	· 4 size paper 01 No. for each trainee.
· Dice 01 Nos.
	· Class Room 

	LU4. 
Develop Written Communication Skills
	Trainee must be able to: 
· Write clear and simple technical notes and reports related to machining tasks.
· Uses understandable language and technical terms appropriate for machinists.
· Includes diagrams or sketches to clarify written instructions or reports.

	· Practice writing technical reports logs
· Create and interpret technical drawings.
· After ending the class switch off the lights and fans.
· After ending the session set your chairs and tables
Practical activity:
· Write down communication methods.
	Theory: 01 Hrs.
Practical-3 Hrs.
Total- 4 Hrs.
	· A4 size paper 01 No for each trainee.

	· Class Room 

	LU5. 
Adopt Functional English
	Trainee must be able to:
· Understands basic English used in everyday work situations.
· Communicates clearly and effectively in English with colleagues and supervisors.

	· Grasp of industry-specific terms and phrases.
· Terminology related to machinery, processes, materials, and safety protocols.
· After ending the class switch off the lights and fans.
· After ending the session set your chairs and tables
Practical activity:
· Group discussion about communication resources
	Theory: 01Hrs.
Practical: 03Hrs.
Total: 04Hrs.
	· Chairs
· Tables

	· Class Room

	LU6. 
Develop Basic IT Skills
	· Trainee must be able to: Create folders and files and learn major commands of operating system/windows.
· Use the internet for sending/receiving emails and connecting through social or other media.
· Interpret data in Microsoft Word and Excel.

	· Functional English
· Basic IT Skill
· Input / output devices of computer
· Basic computer skills
· MS Word, MS Excel
· use of internet
· sending and receiving emails
· Procedure a preparing of documents and work-related reports.
· After use the computer shutdown the PC and make sure switch off.
· After ending the labs switch off the lights and fans.
Practical activity
· Write an application/letter in MS Word.
· Prepare annual result sheet in MS Excel 
	Theory: 04Hrs.
Practical: 02Hrs.
Total: 25Hrs.
	· A4 size paper 02 No for each trainee.
· 25 computers
· Multimedia
· Printer


	· Lab with 25 capacities of computers


[bookmark: _Toc173921301][bookmark: _Toc181739198]
0715MMT3402 Maintain Safe Work Environment
Objective: This module covers the knowledge and  skills required to Identify Occupational safety and health at workplace in accordance with the organization’s approved guidelines and procedures. You will be expected to identify and use Personnel Protective Equipment (PPE) according to the job requirement and potential hazards at workplace and also reduce waste material for sustainable machining in good manners.
Duration: 30	Hours							Theory: 06 Hours					Practice: 24	Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Identify Hazards at Workplace
	Trainee will be able to: 

· Interpret hazard symbols correctly.
· Identify risks and potential hazards at the workplace.
· Identify actions to minimize the risk.
· Adopt health and safety precautions in the workplace.
	· Familiarization with Symbols
· Risk Assessment 
· Hazard Categories
· Reporting Systems
· Control Measures
· Risk Hierarchy
· Emergency Procedures
· Safety Protocols
· Personal Protective Equipment (PPE)
· Procedure for storage of PPEs 

Practical activity
· Inspect the entire workshop and identify hazards.
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08Hrs.
	· Safety Helmet
· Safety Goggle
· Note Book
	· Workshop

	LU2. 
Observe Occupational Safety and Health (OSH)
	Trainee will be able to: 
· Identify the types of hazards that are most likely to cause harm to health and safety.
· Interpret Health and safety precautions and regulations.
· Identify emergency procedures to deal with any accident or injury.
· Follow properly Personal Protective Equipment.
· Follow safe methods of handling heavy loads.
· Deal with problems which are within your control, and report those that cannot be resolved to concerned officer.

	· Personal Protective Equipment.
· Check list avoid accident
· CPR cardiopulmonary resuscitation
· artificial breath restoration
· Fire and its types 
· Fire extinguishers and types of fire extinguishers
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments).  

Practical activity 
· Preparing accidental report in workshop
· Restore the breath (CPR and mouth to mouth)
· Lift the weight using Correct method 
· Perform firefighting exercise.
	Theory: 02Hrs.
Practical: 12Hrs.
Total: 14Hrs.
	· A4 size paper 01 No for each trainee
· Specific weight 20 kg
· Fire extinguishers
· PPEs
	· Workshop/ open area

	LU3. 
Reduce Waste Material for Sustainable Machining.
	Trainee must be able to:  
· Identify opportunities to minimize scrap and material waste during machining operations.
· Follow procedures to reuse or recycle materials wherever possible.
	· Waste reduction and environmental sustainability
· Machining Processes
· Material Selection
· Tooling and Equipment Optimization
· Process Optimization
· Design
· Manufacturability
· Material Segregation, Recycling Procedures, Inventory Management and employ training
Practical activity: 
· Identify and segregate the waste material.
· Enlist the methods of recycling the waste material.
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08Hrs.
	· Dustbins
· Scrape materials

	· Workshop



[bookmark: _Toc181739199]0715MMT3403 Maintain Tools & Equipment
Objective: This module covers the knowledge and  skills required to ensure the effective, efficient, and safe operation of tools and equipment by preserving their accuracy, functionality, and longevity.
Duration:  15 Hours						Theory: 03 Hours						Practice: 12 	 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Maintain measuring tools
	Trainee will be able to:
· Identify the specific measuring tools used in machining operations.
· Perform inspections to identify wear or damage.
· Calibrate measuring tools according to established procedures and standards.
· Clean measuring tools thoroughly after each use to prevent wear.
· Store measuring tools in designated locations to prevent damage or misplacement.
	· Types of measuring tools
· Tool Functions
· applications of tool
· Tool Characteristics Study
· Wear and Damage Indicators 
· Inspection Procedures
· Documentation wear or damage
· Calibration Procedures
· Standards and Specifications
· Calibration Records.
· Cleaning Techniques
· Preventive Maintenance 
· Tool Handling
· Storage Solutions
· Tool Organization
· Environmental Conditions Study 

Practical activity: 
· Perform Tool Inspection Exercise.
	Theory: 01Hrs.
Practical: 03Hrs.
Total: 04Hrs.
	· Measuring tools
	· Workshop

	LU2. 
Maintain marking tools
	Trainee must be able to: 
· Identify the marking tools essential for machining tasks.
· Inspect marking tools and detect any signs of wear.
· Clean marking tools thoroughly to ensure clear and precise marking.
· Store marking tools in designated areas to prevent damage or loss.
	· Types of marking tools
· Inspection of marking tools.
· Cleaning procedure.
· Importance of proper storage

Practical activity: 
· Check exercise of Marking Tool Maintenance 

	Theory: 0.5Hrs
Practical: 03Hrs
Total: 3.5Hrs
	· Marking Tool
	· Workshop

	LU3. 
Maintain general tools
	Trainee must be able to: 
· Inspect each tool for wear, functionality, and safety before use.
· Clean tools thoroughly after each use to maintain performance.
· Store tools in designated, organized locations for easy access and to prevent damage.
	· Comprehensive inspection of tools
· Proper cleaning techniques
· Principles of proper tool storage.

Practical activity: 
· Perform Tool Maintenance Inspection exercise
	Theory: 0.5Hrs.
Practical: 1.5Hrs.
Total: 02 Hrs.
	· Measuring tools
· Marking tools
· Cutting tools


	· Class Room
· Workshop

	LU4. 
Maintain different gauges
	Trainee must be able to

· Identify and categorize various types of gauges used in machining.
· Inspect gauges regularly to ensure accurate measurement capabilities.
· Clean gauges meticulously to remove debris and ensure precision.
· Store gauges in designated areas to prevent contamination and damage.
	· Types of gauges 
· Inspections of gauges
· Cleaning procedures
· Importance of proper storage
Practical activity: 

· Perform Gauge Accuracy Inspection exercise
	Theory: 0.5Hrs.
Practical: 1.5Hrs.
Total: 02Hrs.
	· Different Gauge assorted sizes
	· Workshop

	LU5. 
Maintain cutting tools
	Trainee must be able to: 

· Identify and classify different types of cutting tools essential for machining.
· Inspect cutting tools systematically to detect wear, damage, or dullness.
· Clean cutting tools thoroughly to remove chips, debris, and contaminants.
· Store cutting tools in specified locations to prevent damage and ensure accessibility.
	· Types of cutting tools
· Inspections of cutting tools
· Cleaning techniques for different cutting tools
· Principles of proper storage
Practical activity: 

· Perform cutting Tool Sharpening Exercise.
	Theory: 0.5Hrs.
Practical: 03Hrs.
Total: 3.5Hrs.
	· Cutting Tool

	· Workshop


[bookmark: _Toc173921303][bookmark: _Toc181739200]
0715MMT3404 Carry out Calculations and Prepare Estimates
Objective: This module covers the knowledge and  skills required to identifies the competencies required to prepare estimates in accordance with client’s guidelines. You will be expected to estimate, ensuring cost effectiveness, conforming to standards and regulations. The underpinning knowledge regarding calculations and estimation will be sufficient to provide the basis for your work.
Duration: 15 Hours							Theory: 3 Hours							Practice: 12 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Identify various measuring units and systems.
	Trainee will be able to: 

· Recognizing and listing different types of measuring units such as metric, imperial, and specialized units.
· Categorizing measuring systems including linear, angular, and volumetric systems.
· Explaining the principles and applications of each measuring unit and system in industrial settings.
· Distinguishing between primary and secondary measuring instruments used for accurate measurements.
· Applying measurement unit conversions between different systems as required for machining tasks.
	· Understanding units
· Familiarity with units
· Knowledge of unit’s microns, angstroms, and others
· Measuring length or distance
· Measuring angles
· Measuring volume
· Primary Instruments
· Secondary Instruments
· Conversions between metric and imperial units
· Practical Application

Practical activity: 
· Interpret measuring systems.



	Theory: 0.5Hrs.
Practical: 03 Hrs.
Total: 3.5Hrs.
	Measuring tools 
	· Class Room
· Workshop



	LU2. 
Identify Marking instruments
	Trainee will be able to: 

· Select appropriate measuring instruments for precise measurements.
· Calibrate measuring instruments for accuracy.
· Operate micrometers, calipers, and depth gauges proficiently.
· Apply scribers and layout tools accurately on work pieces.
· Ensure accurate measurement and marking on materials.
· Demonstrate effective use of instruments in practical applications.
	· Instrument Types
· Criteria for Selection
· Calibration Procedures
· Checking Accuracy
· Micrometers, calipers and depth gauge
· Scribers and Layout Tools
· Verification Techniques
· Error Checking
· Hands-on Practice
· Problem-Solving

Practical activity: 

· Perform Marking Instruments Identification Exercise

	Theory: 0.5Hrs.
Practical: 03 Hrs.
Total: 3.5Hrs.
	Different types of tools 
	· Class Room
· Workshop

	LU3. 
Perform estimation of materials.
	Trainee must be able to: 

· Identify requirements of the material(s) to be utilized for the work in accordance with the job specifications and drawing.
· Quantify the material as per drawing.
· Use appropriate methods of calculation of cost of material and accessories keeping in view the current market prices.
	· Understanding Job Specifications
· Material Properties
· Reading Technical Drawings
· Measurement Techniques
· Estimation Methods
· Pricing Information
· Cost Calculation Methods
· Budgeting
· Developing skills to perform accurate and efficient material estimations to minimize waste and cost.
Practical activity: 
· Perform Material Estimation Activity 
	Theory: 01Hrs
Practical: 03Hrs
Total: 04Hrs
	A4 size paper 02 Nos for each trainee
	· Class Room
· Workshop

	LU4. 
Convert dimensions into weight.
	Trainee must be able to:

· Identify dimensions from technical drawings or specifications.
· Calculate weight using appropriate conversion factors or formulas.
· Convert linear dimensions (length, width, height) into volume.
· Verify weight conversions through practical exercises and real-world scenarios.
	· Reading Technical Drawings
· Interpreting Specifications
· Conversion Factors and Formulas
· Volume Calculation
· Weight Calculation
· Volume formulas and units
· Hands-on Activities
· Real-world Scenarios
· Error Checking
· Practical Adjustments

Practical activity: 
Perform Weight Calculation of a mild steel block
	Theory: 01Hrs.
Practical: 03Hrs.
Total: 04Hrs.
	Mild steel block
	· Class Room
· Workshop



[bookmark: _Toc173921304][bookmark: _Toc181739201]0715MMT3405 Carryout General Maintenance

Objective: This module covers the knowledge and  skills required to identified the competencies required to perform maintenance functions by a machinist in accordance with the organization’s approved guidelines and procedures. You will be expected to perform preventive maintenance of machines and tools as well as general housekeeping and maintenance of tools and machines. Your underpinning knowledge will be sufficient to provide you the basis for your work.



Duration:  30 Hours							Theory: 6 Hours						Practice: 24 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials
Required
	Learning
Place

	LU1. 
Perform General Housekeeping & Maintenance
	Trainee will be able to: 
· Apply appropriate methods and techniques for cleanliness and maintenance of machines and tools.
· Clean and maintain all workplace tools and machines as per housekeeping checklists or instructions given.
· Prepare a checklist for daily cleanliness of the workplace. 
· Respond appropriately to safety hazards on all bench-work tools and machines.
· Place all the tools and material in proper place to ensure safe work.
· Prepare Specific guidelines and checklists to conduct maintenance and housekeeping of machines and tools.
	· Guidelines and checklists to conduct maintenance and housekeeping 
· Procedure of cleanliness of machine and workplace.
· Check list of oiling and lubrication. 
· Procedure storing tools and material
· Guidelines and checklists to conduct maintenance
· Housekeeping of machines and tools
· Maintain history record
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments).  

Practical activity:
· Perform general housekeeping of machine tools and accessories as per given instructions.
· Perform general maintenance of lathe and milling machine. 
	Theory: 02Hrs.
Practical: 09Hrs.
Total: 11Hrs.
	· Machinery maintenance tool kit
· Cotton rags
· Lubricating Oil and Oil Gun
· Air Compressor
· Steel Amirah and Tooling Cabinet
· Maintenance trolley
· PPEs
· Kerosene Oil
· Notice Register and Stationary
· Grease and Grease gun

· WD-40
	· Class Room
· Workshop

	LU2. 
Perform Preventive Maintenance
	Trainee will be able to:
· Read and interpret maintenance schedule carefully.
· Prepare oiling and greasing chart (daily, weekly as per machine requirement).
· Prepare machine history record covering date of installation, condition, oiling and maintenance.
· Inspect and assess the general condition of an assigned machine on regular basis.
· Observe problems and carry out routine maintenance as per given instructions and schedules.
· Identify faulty/damaged/ worn-out parts and take appropriate steps to replace them.
	· Personal protective equipment (PPEs) and workplace safety
· Machine operations
· Read machine manuals
· scope of preventive maintenance
· Preparation of check list 
· Identify faulty/damaged
·  Maintaining history record
· Writing report to authority.
· Observation maintenance problems.
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments).  
Practical activity:
· Interpret daily checking of assigned machines on regular basis.
· Prepare check list for preventive maintenance of assigned machines.
	Theory: 02Hrs
Practical: 09Hrs.
Total: 11Hrs.
	· PPEs
· A4 size paper 02 Nos for each trainee
	· Class Room
· Workshop

	LU3. 
Perform Maintenance of Tooling
	Trainee must be able to:  
Clean and maintain all bench-work tools and machines as per housekeeping checklists or instructions provided.
· Prepare check list for daily cleanliness of the workplace.
· Respond appropriately to safety hazards on all bench-work tools and machines.
· Identify all the tools and material in proper place to ensure safe work.
· Adopt methods and techniques for cleanliness and maintenance of tools.
	· Guidelines and checklists 
·  Procedure of storing the tools and materials
· Techniques of cleanliness and maintenance of tools.
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments).  

Practical activity:
· Store all cutting tools to maintain their sharpness as per given instructions.
· Reshape and clean the cutting tools as per prescribed method. 
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08Hrs.
	· Grease and Grease Gun
· WD-40 Spray
· Thinner/
· Kerosene oil and lubricating oil
· Machinery Installation and Maintenance Manual
· Cotton Rags
· Machinery Maintenance Tool kit
· File brush
· Drill angle gauge and tool angle gauge
· Tool grinder
· PPEs
	· Class Room
· Workshop


[bookmark: _Toc173921305]
[bookmark: _Toc181739202]0715MMT3406 Carryout Bench Work

Objective: This module covers the knowledge and  skills required to module identifies the competencies you need to perform bench work operations using different tools and equipment, in accordance with approved procedures. You will be expected to perform sawing, filing, threading and reaming using hand tools. You will be required to operate the tools and equipment 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: 105	Hours						Theory: 21 Hours						Practice: 84 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Carry-Out Sawing
	Trainee will be able to: 
· Select the appropriate blade and set it in a hacksaw frame according to the job requirement.
· Select the appropriate marking tool(s), mark the work piece, and clamp it in the vice firmly as per standard practices.
· Adopt sawing methods and techniques that are safe and suitable to produce the work piece as needed.
· Follow the marked line during the sawing of the work piece to ensure accuracy.
	· Personal protective equipment (PPEs) and workplace safety
· Mechanical Properties and strength of materials
· Interpret basic drawings
· Method and use of Measurement systems
· Use of marking tools
· Types of Hacksaw blade and Hacksaw frame.
· Usage of bench working tools
· Procedure of sawing operation
· Importance of clamping work piece
· Procedure of safe clamping
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments). 

Practical activity:
· Mark the flat work piece for three sawing and cut with Hand hacksaw as per drawing. (adopt safety method)
	Theory: 03Hrs.
Practical: 09Hrs.
Total: 12Hrs.
	· Hand hacksaws with blades, complete sets (assorted range) with standard accessories
· Bench vices
· Work bench and stools
· Measuring and marking tools
· PPEs
· Mild Steel Flat
	· Workshop

	LU2. 
File the Work piece
	Trainee will be able to:
· Select appropriate file and marking tool(s) according to the job requirement.
· Mark the work piece and clamp it in the vice firmly as per standard practices.
· Adopt filing method and technique which is safe and suitable to produce the work piece as needed.
· Follow drawing dimensions and surface finish of filed work pieces to ensure accuracy and precision.
	· Safety mechanisms and protocols 
· Files and its types.
· Method of marking
· Procedure of safe clamping
· Usage of bench work tools and equipment
· Procedure of Filling operation
· Needle file set
· use of measuring tools
· Safety precaution.
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments). 
Practical activity:
· Clamp work piece as required. 
· File the rectangle work piece with flat file (rough and smooth for finishing) as per given sizes. (adopt safety method)
	Theory: 06Hrs.
Practical: 30Hrs.
Total: 36Hrs.
	· Bench vices
· Work bench and stools
· Measuring and marking tools
· All kind of Files (assorted range)
· Needle file set
· PPEs
· Mild Steel Flat
	· Workshop

	LU3. Carry-Out Drilling
	Trainee must be able to: 
· Set up drill machine for producing holes in the work piece according to the job requirement.
· Select drill bit and marking tools according to the material and job requirement, respectively.
· Mark the work piece according to the drawing and clamp it in the vice firmly as per standard practices.
· Adopt the proper drilling method (manual/auto-feed, applying coolants) which is safe and suitable to produce the hole in the work piece.
· Follow drawing dimensions of drilled hole to ensure accuracy and precision.

	· Safety mechanisms and protocols 
· Drilling and types of drill machines.
· Drill machines functions.
· Calculate cutting speed, feed and RPM on drilling machine
· Marking and layout
· Procedure clamping the work piece
· Procedure of drilling operation
· Usage of measuring tools
· Types of Drills.
· Nomenclature of drill bits
· Drilling operations
· Types and functions of coolants 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments). 

Practical Activity:
· Mark and Centre punch the filled rectangle work piece and drill for internal thread and reaming. (adopt safety method)
· Perform counter-boring and counter-sinking operation on the work piece according to the drawing
	Theory: 03Hrs.
Practical: 02Hrs.
Total: 15Hrs.
	· Machine vices
· Pillar drilling machines
· Drill chuck with Key
· Drill bits (assorted range)
· Center drills (assorted range)
· Measuring and marking tools
· PPEs
· Mild Steel Flat
	· Workshop

	LU4.  
Produce Threads on the work piece with Tap and Die
	Trainee must be able to: 
· Select tap and die according to the type of thread to be produced on work piece as per drawing.
· Clamp the work piece in the clamping device firmly as per standard practices.
· Ensure the tap and die alignment as per prescribed standard.
· Make thread with die and follow the appropriate sequence in case of using taps.
· Ensure the safety and dimensional accuracy of threads on the work piece as per drawing.
	· Safety mechanisms and protocols 
· Types of threads.
· Techniques for Threading.
· Types of taps & dies
· Calculation of drill size for internal threading 
· Procedure of tap and die operation
· Tap and die alignment.
· lubricants
· Procedure of inspection 
· Usage of measuring tools 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments). 
Practical Activity:
· Cut Internal threading on drilled hole work piece as per drawing. (adopt safety method) 
· Cut external thread on shaft as per drawing. (adopt safety method)
	    Theory: 03Hrs.
Practical: 09Hrs.
Total: 12Hrs.
	· Machine vices and bench vice
· Pillar drilling machines
· Drill chuck with Key
· Drill bits (assorted range)
· Measuring and marking tools
· Dies and Taps Set with handle (assorted range)
· Thread Plug gauge and thread Ring gauge (assorted range)
· State cutting oil
· PPEs
· Mild Steel Flat
· Bright bar round
	· Workshop

	LU5. 
Perform Chipping & Scrapping
	Trainee must be able to:
· Identify and select appropriate chipping and scraping tools for the task.
· Safely and effectively remove unwanted material from work pieces using chipping techniques.
· Skillfully scrape surfaces to achieve smooth finishes and precise dimensions.
· Inspect work pieces for remaining imperfections and ensure cleanliness.
· Dispose of waste materials responsibly and maintain work area cleanliness.
	· Safety mechanisms and protocols 
· Method of marking
· Procedure of clamping
· Usage of bench work tools
· Procedure of hand chipping operation
· Types scrapping operation
· Procedure of hand scraping operation
· Safety precaution.
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments)
Practical Activity:
· Perform flat scrapping operation on rectangular work piece as per given sizes.
	Theory: 02Hrs.
Practical: 02Hrs.
Total: 14Hrs.
	· Measuring and marking tools
· All kind of scrappers (assorted range)
· PPEs
· Mild Steel Flat
	· Workshop

	LU6. 
Perform Hand Polishing
	Trainee must be able to: 
· Select appropriate polishing tools and abrasives based on material and finish requirements.
· Prepare work pieces by cleaning and smoothing surfaces before polishing.
· Apply polishing compounds evenly and consistently to achieve the desired surface finish.
· Execute polishing techniques such as circular motions and varying pressures to achieve uniformity.
	· Safety mechanisms and protocols 
· Method of marking
· Procedure of clamping
· Usage of bench work tools
· Procedure of hand polishing operation
· Usage of different filling operation
· Usage of appropriate emery papers
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments)

Practical Activity:
· Perform Hand Polishing on rectangular work piece as per given sizes.
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08Hrs.
	· Bench vices
· Work bench and stools
· Measuring and marking tools
· All kind of Files (assorted range)
· Needle file set
· Emery papers different numbers
· PPEs
· Mild Steel Flat
	· Workshop

	LU7. 
Perform Hand Reaming
	Trainee must be able to: 
· Select a reamer according to the work piece requirement.
· Clamp the work piece in the clamping device firmly as per standard practices.
· Ensure the reamer alignment as prescribed standard.
· Produce reamed hole by following safety and prescribed methods.
	· Safety mechanisms and protocols 
· Usage Hand Reaming.
· Knowledge of different kind of reamers
· Calculation of drill size for reaming 
· Method of marking
· Procedure of clamping the work piece
· Procedure of hand reaming operation 
· Ensure reamer alignment.
· Usage of lubricants
· Measuring tools
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, storage of tools and instruments)
Practical Activity:
· Reamed on drilled hole work piece as per drawing. (adopt safety method)
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08Hrs.
	· Machine vices 
· Pillar drilling machines
· Drill chuck with Key
· Drill bits (assorted range)
· Center drills (assorted range)
· Measuring and marking tools
· Reamers (assorted range)
· Plug gauge (assorted range)
· PPEs
· Mild Steel Flat
	· Workshop


[bookmark: _Toc173921306]
[bookmark: _Toc181739203]0715MMT3407 Perform Basic Grinding 

Objective: This module covers the knowledge and  skills required to identifies the competencies you need to perform grinding machine operations in accordance with approved procedures. You will be expected to perform different types of grinding which include off-hand, tools and drill bit grinding You will be required to operate the grinding 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: 60 Hours						Theory: 12 Hours						Practice: 48 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Perform off-hand grinding
	Trainee will be able to: 
· Select the proper size and shape of grinding wheel. 
· Hold the work piece firmly against the rotating wheel by placing it on the tool rest. 
· Provide coolant at intervals to avoid over heating of the job. 
· Follow safety measure 
· Produce component according to work operations. 
· Observe personal and workplace safety.
	· Pedestal grinding machine and its parts.
· Safety mechanisms and protocols 
· Measuring with protractor or gauges
· Pedestal grinding machine
· Function of grinding machine.
· Procedure of wheel dressing 
· Importance of coolant.
· Setting of tool rest.
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform wheel dressing and tool rest adjustment.
	Theory: 03Hrs.
Practical: 09Hrs.
Total:12Hrs.
	· Pedestal grinding machine along with standard accessories
· drill grinding   attachments
· Diamond dressing
· Grinding wheel balancing stand with standard accessories
· PPEs
· Maintenance tool kit, general repairing tool kit and hands tool kit

	· Work shop

	LU2. 
Sharp single point cutting tool on grinding
	Trainee will be able to: 
· Select the proper size and shape of grinding wheel. 
· Hold the work piece firmly against the rotating wheel by placing it on the tool rest. 
· Provide coolant at intervals to avoid over heating of the job. 
· Follow safety measure 
· Sharp the tool according to work requirements.
·  Observe personal and workplace safety.
	· Safety mechanisms and protocols 
· Types of cutting tools and their angles
· Procedure of single point cutting tool grinding.
· Measuring with protractor or gauges
· Importance of coolant.
· Standing position on grinding machine    
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform tool grinding on pedestal grinding machine 
· Right hand roughing tool,
· Right hand side tool,
· Centre punch,
· V-shape tools for threading,
· Scriber,
· Flat chisel,
· Round nose tool.
	Theory: 06Hrs.
 Practical: 30Hrs.
Total: 36Hrs.
	· Pedestal grinding machine along with standard accessories
· drill grinding   attachments
· Diamond dressing tip with stand
· Measuring and marking tools
· Bevel protractor
· Tool angle gauge
· PPEs
· Mild steel square bar
· Mild steel round bar
· Mild steel flat

	· Workshop

	LU3. 
Sharp Drill bit on grinding
	Trainee must be able to:  
· Select the proper size and shape of grinding wheel. 
· Hold the work piece firmly against the rotating wheel by placing it on the tool rest. 
· Provide coolant at intervals to avoid over heating of the job. 
· Follow safety measure 
· Sharp the Drill bet according to work requirements.
·  Observe personal and workplace safety.
	· Safety mechanisms and protocols 
· Procedure of drill bit grinding.
· Measurement systems with drill angle gauges.
· Importance of coolant.
· Identify the standing position during grinding. 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform drill grinding on pedestal grinding machine 
	Theory: 03Hrs.
Practical: 09Hrs.
Total: 12Hrs.
	· Measuring and marking tools
· drill angle gauge
· PPEs
· Different sizes of HSS Drills

	· Workshop



[bookmark: _Toc173921307]

[bookmark: _Toc181739204]0715MMT3408 Perform Drilling Machine Operations
Objective: This module covers the knowledge and  skills required to identifies the competencies you need to perform drill machine operations using different tools and equipment, in accordance with approved procedures. You will be performing drilling, counter sinking, counter boring and reaming using machine tools. You will be required to operate the tools and equipment 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:  15 Hours						Theory: 3 Hours							Practice: 12 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Produce hole using drill machine
	Trainee will be able to: 
· Adopt personal and work place safety.  
· Set up drilling machine for producing holes according to job requirement. 
· Manipulate the machine tool controls safely and correctly in line with operational procedures. 
· Produce components to the required quality and within the specified dimensional accuracy. 
· Carry out quality sampling checks at suitable intervals. 
· Shut down the equipment to a safe condition on conclusion of the machining activities.
	· Drill machine and its types.
· Safety mechanisms and protocols 
· Clamping procedure of work piece
· Calculate cutting speed, feed and RPM drilling machine
· Procedure of drilling operation
· Function of coolant
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)

Practical Activity:
· Perform drilling operation on the work piece according to the drawing

	Theory: 01Hrs.
Practical: 06Hrs.
Total: 07Hrs.
	· Machine vices
· Pillar drilling machines
· Drill chuck with Key
· Drill bits (assorted range)
· Center drills (assorted range)
· Measuring and marking tools
· Mild steel flat
	· Workshop

	LU2. 
Perform counter boring and counter sinking
	Trainee will be able to: 
· Select relevant tools according to the information given in engineering drawings and job specifications. 
· Ensure tooling is correct in terms of size, shape, type, and grade for the work. 
· Position the work-piece in the drill in such a way that it is aligned, secured and stable during drilling. 
·  Adjust speeds and feeds of drill in accordance with the size, type, and hardness of work-piece material, so that the drill performs optimum cutting without damage to work-piece.
	· Safety mechanisms and protocols 
· Clamping procedure of work piece
· Calculate cutting speed, feed and RPM
· Usage of measuring tools. Procedure of Counter-boring operation
· Procedure of Counter-sinking operation
· functions of coolants 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)

Practical Activity:
· Perform counter-boring and counter-sinking operation on the work piece according to the drawing
	Theory: 01Hrs
Practical: 03Hrs
Total: 04Hrs
	· Machine vices
· Pillar drilling machines
· Drill chuck with Key
· Counter sink (assorted range)
· Counter bore (assorted range)
· Measuring and marking tools
· Mild steel flat
	· Work shop

	LU3. 
Perform machine 
reaming
	Trainee must be able to:  
· Adopt personal and work place safety. 
· Clamp work-piece in the vice properly. 
· Select reamer according to hole size and drawing requirements 
· Set reamer in the drill chuck according to procedure. 
· Provide lubricants during reaming for smooth cutting. 
· Ensure proper alignment of the reamer during operations.
	· Safety mechanisms and protocols 
· Clamping procedure of work piece
· Safe techniques for machine Reaming.
· Knowledge of different kind of reamer 
· Calculation of drill size for reaming.
· Procedure for reaming operation
· Reamer alignment.
· Use of lubricants
· Usage of measuring tools
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform machine reaming operation on drilled hole work piece as per drawing.
	Theory: 01Hrs
Practical: 03Hrs
Total: 04Hrs
	· Machine vices
· Pillar drilling machines
· Drill chuck with Key
· Measuring and marking tools
· Reamers (assorted range)
· Plug gauge (assorted range)
	· Workshop



[bookmark: _Toc173921308][bookmark: _Toc181739205]0715MMT3409 Perform Basic Lathe Machine Operations
Objective: This module covers the knowledge and  skills required to identified the competencies required to perform lathe machine operations by a machinist in accordance with the organization’s approved guidelines and procedures. You will be expected to perform facing, turning drilling/boring, taper turning, knurling and threading operations using lathe machine. Your underpinning knowledge will be sufficient to provide you the basis for your work. 



Duration: 150Hours						Theory: 30 Hours					Practice: 120 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Perform centering operations
	Trainee will be able to: 
· Select facing tools according to job requirement. 
· Mount and set the required work-holding devices, work piece and cutting tools.  
· Follow instructions correctly
· Select safe procedures and tools to accomplish the work.  
· Adjust the operating parameters (e.g. speed and feed) of machine tool for centering the job.
·  Ensure all safety mechanisms are in place.
	· Lathe machines and its parts
· Types of lathe machines
· Lathe machine accessories 
· Safety mechanisms and protocols
· Clamping procedure of work piece
· Machine tool settings speed feed rate
· Procedure of centering operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)

Practical Activity:
· Perform centring  operation for facing as per drawing
	Theory: 03Hrs
Practical: 12Hrs.
Total:  15Hrs.
	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
· Center drill

	· Class Room
· Workshop

	LU2. 
Perform facing Operations
	Trainee will be able to: 
· Select facing tools according to job requirement. 
· Mount and set the required work-holding devices, work piece and cutting tools.  
· Follow the correct specifications for the part or component to be produced. 
· Select safe procedures and tools to accomplish the work.  
· Adjust the operating parameters (e.g. speed and feed) of machine tool to achieve the work specification.
·  Ensure all safety mechanisms are in place.
	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of facing operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform facing operation as per given drawing
	Theory: 3Hrs
Practical: 12Hrs
Total: 15Hrs
	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
	· Workshop

	LU3. 
Perform turning operation
	Trainee must be able to:  
Obtain and follow work specifications, drawings or sketches to accomplish the work. 
· Set up and adjust the machine as per work specifications and procedures. 
· Ensure the components produced have the required quality and within the specified dimensional accuracy. 
· Shut down the machine and equipment on conclusion of the machining activities.
	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of turning operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
Perform turning operation as per prescribed drawing
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs.

	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
	· Workshop

	   
LU4.  
 Perform drilling and boring operations
	Trainee must be able to: 
· Select drill or boring tools according to drawings. 
· Mount and set the required work-holding devices, work piece and cutting tools.  
· Adjust the RPM of machine according to the cutting speed. 
· Perform the boring operation according to the drawing. 
· Check quality of the component produced at different intervals. 
· Observe personal and workplace safety.
	· Safety mechanisms and protocols 
· Clamping procedure of work piece
· Machine tool settings speed feed rate
· Procedure of drilling operation
· Procedure of drilling operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform drilling and boring operation as per drawing
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs. 

	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Twist drill bits
· Boring tools
· Center drills

	· Workshop

	LU5. 
Perform step turning operations
	Trainee must be able to:
· Mount and set the required work-holding devices, work piece and cutting tools. 
· Select and adjust appropriate speeds and feeds of turning machine.  
· Produce a component which matches the work specifications using appropriate methods and techniques. 
· Check quality of the component produced at different intervals. 
· Follow safety precautions to ensure safe work and to avoid any injury.
	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of step turning operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)

Practical Activity:
· Perform step turning operation as per given drawing
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs. 

	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
	· Workshop

	LU6. 
Perform knurling operations
	Trainee must be able to: 
· Select the knurling tool according to drawing. 
· Set the tool and work piece in the machine according to procedure.  
· Adapt methods and techniques to produce proper knurling on work piece. 
· Select and adjust appropriate speeds and feeds of lathe machine.  
· Provide coolants during knurling to achieve smooth impression on work piece. 
· Observe personal and workplace safety.
	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of knurling operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform knurling operation as per given drawing.
	Theory: 03Hrs.
Practical:12Hrs.
Total: 15Hrs. 

	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar

· Right hand side tool HSS

· Knurling tool with holder
	· Workshop

	LU7. 
Taper turning by tail stock off-set method
	Trainee must be able to: 
· Loosen tailstock clamp out.
· Offset tailstock required amount.
· Centre cutting tool.
· Setup cutting tool for parallel turning.
· Starting at small diameter take excessive cuts until the taper is .05 to .06 in oversize.
· Check taper for accuracy using a taper ring gauge.
· Finish turns the taper to size and fit required.

	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of tail stock off set operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform taper turning   operation by tail stock as per prescribed drawing.
	Theory: 03Hrs.
Practical:12Hrs.
Total: 15Hrs. 

	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
· Revolving / dead center
· Dog carrier
	· Workshop

	LU8. 
Taper turning by swiveling the compound rest.
	Trainee must be able to: 
· Remove the binding screw that cross slide to cross feed screw nut.
· Tighten the lock screw and set cutting tool on center.
· Set work piece in lathe and mark length of taper.
· Use binding screw to connect sliding block to side of taper attachment.
· Select depth of feed cut by compound rest feed handle.
· Take a light cut and recheck taper fit.
· Finish turn and fit the taper to gauge.

	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of taper turning compound slide operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform taper turning   operation by swivel compound slide as per prescribed drawing.
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs. 

	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
· Right hand side internal boring bar HSS
	· Workshop

	LU9. 
Taper turning by telescopic taper turning attachment
	Trainee must be able to: 

· Clean and oil the guide bar.
· Loose lock screws and offset end of guide bar,
· Set the bar to required taper in degrees.
· Tighten the lock screw and set cutting tool on center.
· Set work piece in lathe and mark length of taper and tighten connecting screw on sliding block.
· Move carriage until center of attachment is opposite to length of taper.
· Lock anchor bracket to lathe bed.
· Take a cut and select depth of cut.
· Readjust the taper attachment, take a light cut and recheck taper fit.
· Finish turn and fit the taper to gauge.
	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of taper turning attachment operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform taper turning   operation by taper turning attachment as per prescribed drawing.
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs.
	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
· Taper turning attachment

	· Workshop

	LU10. 
Perform external and internal threading operation
	Trainee must be able to: 
· Mount and set the required work-holding devices, work piece and cutting tools. 
· Select and adjust appropriate speeds and feeds of turning machine.  
· Produce a component which matches the work specifications using appropriate methods and techniques. 
· Check quality of the component produced at different intervals. 
· Adopt Proper cutting tool with required dimensions.
· Follow safety precautions to ensure safe work and to avoid any injury.

	· Safety mechanisms and protocols 
· Clamping procedure of workpiece
· Machine tool settings speed feed rate
· Procedure of external threading operation
· Procedure of internal threading operation
· Describe procedure for inspection of work piece 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Perform V-shape metric internal and external threading operation as per prescribed drawing.
· Perform V-shape imperial (BSW) internal and external threading operation as per prescribed drawing.
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs.
	· Lathe machine along with standard accessories
· Measuring and marking tools
· PPEs
· Mild steel round bar
· Right hand side tool HSS
· External threading tools
· internal threading tools
	· Workshop


[bookmark: _Toc173921309]
[bookmark: _Toc181739206]
0715MMT3410 Perform Shaping Operations

Objective: This module covers the knowledge and  skills required to identifies the competencies you need to perform shaping operations on shaper machine in accordance with approved procedures. You will be expected to perform Facing, Step cutting, Squaring, slotting, V shape cutting with point cutting tool. You will be required to operate the shaper 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:  90 Hours					Theory: 18 Hours							Practice: 72 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Prepare Materials for Shaping Operations
	Trainee will be able to:
· Interpret drawing and arrange the material accordingly.
· Prepare the work piece by required machining (sawing, filing, etc.) and get ready to clamp.
· Check and verify the dimensions of work piece for shaping according to the drawing.
	· shaping machine and its parts
· functions of shaper machine
· Interpret basic drawings
· Procedure of cutting required material on power hacksaw.
· Measurement systems 
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Cut the required material on power hacksaw according to the drawing.
· Check the dimensions of cut material and deburr it.
	Theory: 03Hrs.
Practical: 15Hrs.
Total: 18Hrs.
	· Power hacksaw
· Common kinds and sizes of files (assorted range) Measuring and marking tools
· Files
· PPEs
· Mild steel square bar
	· Work shop

	LU2. 
Select Tools and Equipment
	Trainee will be able to: 
· Select the material and shape of the tool(s) according to the job requirements.
· Arrange the measuring instruments and holding devices to attain the accuracy of the work as per the prescribed method.
	· Types of shaping tools.
· Material of shaping tools.
· Clamping of Shaping tools
· Work holding device.
· Measuring tools and angle checking gauge.  
· Housekeeping of tools and equipment.
· Procedure for storage of PPEs, 
Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments) Practical Activity:
Select the required shaping tool as per given drawing.
	Theory: 03Hrs.
Practical: 12Hrs.
Total: 15Hrs.
	· Assorted range
· HSS shaping tools
· Tungsten carbide Brazed tipped tool
· Measuring and marking tools
· PPEs
	· Class Room
· Workshop

	LU3. 
Set Shaper Machine for Operations
	Trainee must be able to:  

· Clamp the material of work piece and tool into its holding devices as per standard practice.
· Maintain a safe distance between the surface of the work piece and the tooltip as per the prescribed method.
· Adjust the ram placement and stroke length according to the length of job.
· Adjust the parameters of shaping (speed and feed) from control unit as per prescribed method.
· Start shaping operation by locating the initial touching point and adjust the depth of cut according to the prescribed procedure.
	· Ram and stroke settings.
· Calculate Feed and stock per minute 
· clamping of shaping tool 
· shaping tool operation
· Mounting and dialing of machine vice.
· clamping of work piece 
· Shaping procedure. 
· Perform Deburring and check size.
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)

Practical Activity:
· Prepare a square block as prescribed drawing.
· Prepare a hexagon as prescribed drawing.
· Prepare a V-block as prescribed drawing.
	Theory: 12Hrs.
Practical: 45Hrs.
Total: 57Hrs.
	· assorted range
· HSS shaping tools
· Measuring and marking tools
· PPEs
· Dial indicator with magnet stand
· lubrication oil  
· Spanners and hammers
· Mild steel flat
· Mild steel square block
	· Class Room
· Workshop
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Objective: This module covers the knowledge and  skills required to workshop project related to a machine shop typically revolves around applying theoretical knowledge to practical tasks, improving technical skills, and achieving specific project goals. Here’s a structured breakdown of common objectives for such projects.
Duration: 45 Hours							Theory: 9 Hours					Practice: 36 Hours
	Learning Unit
	Learning Outcomes
	Learning Elements
	Duration
	Materials 
Required 
	Learning 
Place 

	LU1. 
Select The Relevant Project.
	Trainee will be able to:  
· Analyze project requirements and objectives.
· Review technical drawings and specifications.
· Evaluate feasibility and resources needed.
· Confirm project selection with stakeholders.
	· Learn techniques for identifying
· Interpreting the needs and objectives of a project.
· Learn to read and interpret technical drawings
· Skills in assessing the feasibility of the project
· Communicate project requirements, objectives, 
· Presentations, reports, and documentation.

Practical Activity:
· Develop drawing a jaws Couplings with specific dimensions and tolerances.
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08Hrs.
	· A4 size paper 10 Nos for each trainee.

	· Class Room

	LU2. 
Identify The Right Material.
	Trainee will be able to: 
· Assess material properties relevant to the project.
· Compare material options based on cost and availability.
· Select material that meets technical specifications.
· Document material selection process.
	· material properties
· materials behave under various conditions
· Cost analysis.
· assess the availability of materials, including lead times 
· material properties with the technical specifications
· methods for testing and verifying material properties
· create comprehensive documentation
· Prepare reports and presentations

Practical Activity:
· Arrange The Right Material of jaws Couplings.
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08 Hrs.
	· A4 size paper 05 Nos for each trainee.

	· Class Room
· Workshop

	LU3. 
Select The Right Machining Process and Sequence.
	Trainee must be able to:  
· Determine suitable machining processes for the material.
· Plan the sequence of machining operations.
· Verify compatibility of tools and equipment.
· Optimize process for efficiency and quality.
	· Material Machinability
· Study various machining processes 
· Types of cutting tools.

Practical Activity:
· Enlist the operation to be perform of jaws Couplings.
	Theory: 02Hrs.
Practical: 06Hrs.
Total: 08 Hrs.
	· A4 size paper 05 Nos for each trainee.

	· Class Room

	LU4. 
Make The Project.
	Trainee must be able to: 
· Plan machining process and sequence.
· Arrange tools for each operation.
· Monitor progress and adjust, as necessary.
· Complete the project within the planned timeframe.
	· Setup and Execution 
· Documentation
· Tool Selection
· Techniques and Settings
· Tool Maintenance
· Progress Tracking
· Adjustment Techniques
· Problem-Solving
· Time Management.
· Efficiency Improvement
· Deadline Adherence
· Procedure for storage of PPEs, 
· Procedure for work completion (disposal of scrap/chips, switching off the machine storage of tools and instruments)
Practical Activity:
· Prepare a jaws Couplings as per prescribe drawing.
	Theory: 02Hrs.
Practical: 12Hrs.
Total: 14 Hrs
	· Lathe machine along with standard accessories
· Machine vice and work holding devices
· Measuring and marking tools
· Right hand side tool HSS
· Twist drill bits
· Boring tools 
· Reamers
· Grooving and parting-off tools, etc.
· (assorted range)
· Shaping machine along with standard accessories
· Machine vice and work holding devices

	· Workshop

	LU5. 
Ensure Dimensional Accuracy and Quality as Per
	Trainee must be able to: 
· Measure critical dimensions using precision instruments.
· Compare measurements to the technical drawing or standard.
	· Measurement Tools
· Calipers
· Micrometers
· Types of micrometers
· Height Gauges
· Dial Indicators
· Calibration
· Measurement Procedures
· Drawing Analysis
· Standards and Specifications
· Tolerance Checking
· Dimensional Verification
Practical Activity
· Prepare final marking jaws Couplings as per prescribe drawing.
	Theory: 01Hrs.
Practical: 06Hrs.
Total: 07Hrs.
	· A4 size paper 02 No for each trainee.
· IT Lab
· Printer
	· IT Lab /
· Workshop







[bookmark: _Toc181739208]5.	List of Personal Protective Equipment
(For A Class Of 25 Students)

	Name of Trade 
	Assistant Machinist Level-2 Machinist

	Duration of Course 
	6 Months

	Sr. #
	Description
	Quantity

	1. 
	First AID Box
	5 Nos

	2. 
	Fire Extinguisher Cylinder
	5 Nos

	3. 
	Fire Blanket
	25 Nos

	4. 
	Fire Bucket
	25 Nos

	5. 
	Safety Gloves
	25 Nos

	6. 
	Ear Protector
	25 Nos

	7. 
	safety googles
	25 Nos

	8. 
	Safety Helmet
	25 Nos

	9. 
	Safety mask
	25 Nos

	10. 
	Formal Uniform for Work
	25 Nos

	11. 
	Safety Shoes
	25 Nos





	
[bookmark: _Toc181739209]6.        List of Tools, Equipment, Machines and Consumables
	Sr.#
	Name of Tools Items
	Specification
	Quantity

	1
	All Kind of Files
	FLAT FILE: Length of file (mm) = 300, Type of cut = Double cut.
FLAT FILE: Length of file (mm)= 300, Type of cut =   Single cut
FLAT FILE: Length of file (mm) = 300, Type of cut=   Rasp cut
HALF ROUND FILE: Length of file (mm)= 300, Type of cut =   Double cut
ROUND FILE: Length of file (mm) = 200, Type of cut=   Double cut
TRIANGULAR FILE: Length of file (mm)=150, Type of cut =   Double cut.
SQUARE FILE: Length of file (mm) = 200, Type of cut = Double cut.
KNIFE EDGE FILE: Length of file (mm) = 250, Type of cut = Double cut.
NEEDLE FILE SET(Set of 6 pieces): Length of file (mm) = 200, Type of cut = Double cut.
All files made of alloy steel, hardened with wooden/Plastic file handle.
	25 each

	2
	Aluminum Ladder – 8 To 10 Feet Height
	8 To 10 Feet Height made of best quality aluminum alloy channel with standard supports spacing.
	1 No.

	3
	Anvil & Hammers (Assorted Range)
	ANVIL
Made of cast steel hardened face and horn, square hardy hole.
Weight (Kg) = 50
HAMMER (BALL PEEN)
Weight of hammer (Kg) = 0.5
HAMMER (CROSS PEEN)
Weight of hammer (Kg) = 0.5
HAMMER (STRAIGHT PEEN)
Weight of hammer (Kg) = 0.5
All hammer made of Forged steel hardened and ground pein and face. Suitable wooden handle.
	1 No.
25 each

	4
	Power Vice
	POWER VICE (Pneumatic/Hydraulic Operated)
Material = Close grain cast Iron
Jaw width = 150 mm
Jaw Height = 50 mm
Max. opening = 400 mm
	1 (Power Vice)

	5
	Bearing Pullers
	Size = 4, 6 & 8 inches
Made of forged steel jaws
	1 each

	6
	Bench Vices, Machine Vices, C-Clamps, U-Clamps, Universal Clamping Vices & Swivel Vices
	BENCH VICE
Made of cast steel/cast iron, hardened jaws, gun metal nut, square threaded spindle.
Width of jaws (mm) = 125.
Jaws opening (mm) = 150
MACHINE VICE
Material = Close grain cast Iron
Jaw width = 150 mm
Jaw Height = 50 mm
Max. opening = 400 mm
C-CLAMP
Max. Opening = 8 in.
Body made of cast iron
U-CLAMP
Max. Opening = 8 in., Body made of cast iron, 
UNIVERSAL CLAMPING VICES: Material = Close grain cast Iron, Jaw width = 150 mm, Jaw Height = 50 mm, Max. opening = 400 mm, Compound angle setting swivel bases 
SWIVEL VICES
Material = Close grain cast Iron
Jaw width = 150 mm
Jaw Height = 50 mm
Max. opening = 400 mm
With swivel base able to rotate up to 360 degrees.
	25 (bench vice)
02 (M/C Vice)
15 
Z(C-Clamp)
15 (U-Clamp)
02 (UCV)
02 (Swivel Vice)
10 (Hand Vice)

	7
	Cabinets & Steel Almirah (Assorted Range)
	Cabinet
No. of Door = 2
Dimension = 2.5 x 2 x 1.5ft
Material = MS Sheet SWG 22
Steel Almirah
No. of Door = 2
Dimension = 6 x 3.5 x 1.5ft
Material = MS Sheet SWG 22
	25 each

	8
	Center Drills (Assorted Range)
	Misc sizes ranging from 1-8
Made of High-Speed Steel
	100 each

	9
	Dial Indicator
	DIAL INDICATOR: - 
For surface roughness with magnetic stand, dial zero setting.
Range (mm) = 10
Resolution (mm) = 0.01
	 2 Nos.

	10
	Diamond Disc Grinding Wheels for Carbide Materials (Assorted Range)
	Resin or vitrified bond grinding wheel having diameter, thickness and bore totally compatible with grinding machine
	10 Nos.

	11
	Diamond Dressing Tip with Stand
	Length: 120 mm
Shank Type: Taper
Shank dia.: 9mm
	5 Nos.

	12
	Dies & Taps Set (Assorted Range)
	TAP AND DIE SET: -
Consist of suitable taps and dies with tap wrenches and die stokes.
System = metric.
Size/Capacity (mm)     =   4, 6, 8, 10, 12, 14, 16.
	2 sets

	13
	Drafting Tables, T-Squares & Set-Squares
	Drafting Table Portable (Taper Type) Table size 32'' x 24''Tee Square 600mm Transparent Set Square Transparent medium size 300 mm
	25 Nos. each

	14
	Drill Bits (Assorted Range)
	TWIST DRILL SET: -
Made of H.S.S 118° lip angle, hardened and ground set of twist drills in steel box.
Twist drill range = 1 to 20 mm
Number of drills = 26 pcs 
	3 sets

	15
	Drill Chuck with Key
	DRILL CHUCK
Three jaws hardened and ground, Key holes hardened, with Key.
Capacity = 1-13 mm
	2 Nos.

	16
	Electric Table Lamps, Torch Lights
	Electric Table Lamps
Tall enough to illuminate large area
Bright, even, pleasant light
Adjustable brightness and color temperature
Well-built, solid, sturdy while flexible
Energy Efficient LED
Torch Lights
Adjustable brightness
More than 5 hours run time
Rechargeable battery (NiCd)
Typical Life: 1000 cycles
Size: 10 inches
Water Resistant
	2 Nos.
10 Nos.

	17
	Fire Extinguisher
	ABC dry powder/DCP, portable, wall mounted
Capacity = 8 Kg
	2 Nos.

	18
	First Aid Box
	Suitable size having large and small gauze pads, adhesive bangages, wound cleaning agent, scissors, tweezers, adhesive tape, latex gloves, pocket mask, elastic wraps, splints
	1 No.

	19
	Geometry Box with Pencil, Rubber, Sharpener, Eraser & Steel Rule
	Instruments Box Special Compass Set with Pencil, Rubber, Sharpener, Eraser & Steel Rule
	25 Nos.

	20
	Grease & Greasing Guns (Assorted Range)
	GREASE GUN
Suitable for soft grease or oil, metallic body funnel and pointed nozzle.
Reservoir = medium size
	15 Nos.

	21
	Grinding Wheel Balancing Stand with Standard Accessories
	Heavy duty ball screw and linear guide
Spindle motor: 1.1 kW(2800 rpm)
Wheel Grinding Range(Dia.): 75-190mm
Wheel Grinding Range(thickness): 25mm
X-Y axes wheel stroke: 100mm
Grinding Wheel motor rating: 0.5 kW
	1 No.

	22
	Grinding Wheels (Surface Grinding Machine, Pedestal Grinding Machine, Cylindrical Grinding Machine (Assorted Size and Shape)
	Resin or vitrified bond grinding wheel having diameter, thickness and bore totally compatible with grinding machine
	10 Nos.

	23
	Hammers & Shaft Pullers
	HAMMER
Made of Forged steel hardened and ground pein and face. Suitable wooden handle.
Weight of hammer (g) = 250, 500, 1000
Shaft Pullers
Sizes: 4, 6, 8 inches
made of cast iron/steel
	05 Nos. each

	24
	Hammers (Assorted Range)
	HAMMER
Made of Forged steel hardened and ground pein and face. Suitable wooden handle.
Weight of hammer (g) = 250, 500, 1000
	5 Nos. each

	25
	Hand Hacksaws with Blades, Complete Sets (Assorted Range) with Standard Accessories
	HAND HACKSAW FRAME
Adjustable frame made of steel tube elliptical section.
Suitable for blade 300 mm 
	25 Nos.

	26
	Height Gauge, Step Gauge, Filler Gauge, Stubs Wire Gauge (Assorted Range)
	HEIGHT GAUGE:-
Made of high quality steel, rust resistant, base highly polished and lapped, main scale adjustable magnifying glass, with offset scriber carbide point.
Working range (mm)  =   0 - 300.
Step Gauge(90 pcs set)
FEELER GAUGE:-
No. of Leaves =   100.
Thickness (mm) =  0.05 - 1
Stubs Wire Gauge
hardened steel
Range: 08-36 SWG
	2 Nos.
1 set
5 Nos.
5 Nos.

	27
	Knurling Tools (Assorted Range)
	Knurling, rough, Medium, fine, revolving rollers
Dimension of knurling rollers = 20 x 6 x 6 mm
	5 Nos.

	28
	Machine Repairing Tool Kits
	Machine Repairing Tool Kits containing Open End Spanner Set, Allen Key Set, measuring tape, Screw Driver Set, LED Flashlight, Hammers, Pliers, Hacksaw with blade, Adjustable wrench, punches, utility knife, super glue, safety gloves, safety glasses, mask, ear plugs
	4 Nos.

	29
	Machine Vice Universal Clamping Vices 
	MACHINE VICE
Material = Close grain cast Iron
Jaw width = 150 mm
Jaw Heigt = 50 mm
Max. opening = 400 mm
UNIVERSAL CLAMPING VICES
Material = Close grain cast Iron
Jaw width = 150 mm
Jaw Height = 50 mm
Max. opening = 400 mm
Compound angle setting swivel bases
	4 Nos.
2 Nos.

	30
	Maintenance Box
	Made of Iron/hard plastic, shock resistant
Size: 400 x 300 x 150 mm
	4 Nos.

	31
	Measuring Instruments, Marking Tools & Gauges (Assorted Range)
	Scribers (straight and off-set), punches, Try Square, Dividers, Spirit Level, Folding Rule, Measuring Tape, inside calipers, outside calipers, odd leg calipers, steel rule, Vernier Calipers, Digital Vernier Calipers, Micrometer, Thread Pitch Gauge, v-block with clamp, Bevel Protractor, surface gauge, Layout ink/dye, Tool Grinding Gauge, plug gauges, snap gauges, ring gauges.
	2 Sets

	32
	Multiple Hand Tools
	Hand hack saw, utility knife, scissors, pliers, c-clamp, measuring tape, steel rule, hammers, mallets, screw drivers, level, adjustable wrench, pipe wrench, spanners, Allen keys, socket wrench.
	5 Sets

	33
	Overall Combination
	Overall Combination
Arm pocket, back pocket (optional), chest pocket, elasticated waist band, hip pocket wide side access, stud fastened collar, two-way zip, 65% polyester, 35% cotton
	25 Nos.

	34
	Personal Protective Equipment
	Overalls, safety helmet, wide brimmed hat, safety footwear, safety glasses and goggles, gloves, respirators, masks, earmuffs and earpieces.
	30 Sets

	35
	Plug and Snape Gauge
	Material: Tool Steel/chrome steel/carbide
Set of 4 pcs 12, 15 ,18, 20 mm
Material: Tool Steel/chrome steel/carbide
Sizes: 10, 20, 30 mm according to ANSI Standard
	2 Sets (Each)

	36
	Plug Gauge (Assorted Range)
	Material: Tool Steel/chrome steel/carbide
Set of 4 pcs 12, 15 ,18, 20 mm
	2 Sets

	37
	Prick Punch (Assorted Range & Types)
	PRICK PUNCH
Made of high-quality steel, hardened and ground point, knurled shank, point angle 60 deg.
Length (mm) = 100, 125, 150
Diameter (mm) = 8, 10, 12
	25(each)

	38
	Radius Gauge - Concave & Convex (Assorted Range)
	Radius Gauge - Concave & Convex
Individually marked, rust proof steel
Range: 1-3 mm R---0.25 step & 3.5-7mm R---0.5 step
No. of Plates: 30 
	5 Nos.

	39
	Reamers (Assorted Range)
	High Speed Steel, Straight/Taper shank, straight flute, right hand cut.
Sizes:  12, 16, 18, 20,22, 24 mm
	2 Sets

	40
	Safety Equipment - Safety Shoes, Safety Gloves, Safety Goggles, Safety Helmet and Ear Plugs
	Made of plastic/ glass/leather of best quality to promise safe working in workshop and outdoor environment
	30 Nos.

	41
	Scientific Calculator & Multimedia Projector
	Scientific Calculator
10 digits display, should be able to process mathematics and statistics functions efficiently
Multimedia Projector
Display: LCD/LED
Pixels:1024 x 768
Brightness: 4000 ANSI lumens minimum
Color System: PAL/SECAM/NTSC
Computer Compatibility: UXGA/WXGA/SXGA/XGA/SVGA/VGA
Projection Method: Front
	30 Nos.
1 Nos.

	42
	Shaper Tools (Assorted Range)
	SHAPER TOOL
Made of high-speed steel cobalt alloy hardened and ground
5/8” x 5/8” x 8” 
3/4" x 3/4” x 8” 
	10 Each

	43
	Smoke Detecting Alarm
	Smoke Detecting Alarm (Best Quality)
Able to detect smoke easily
	1 Nos.

	44
	Spray Guns & Oil Containers
	Spray Guns
Nozzle Size = 1.4 - 1.8mm
Air Inlet = 1/4 inch
Type of feed = Gravity
Recommended Air Pressure = 2 bar Approx.
Paint Capacity = 1000ml
Oil Containers
Transparent body having graduated marking 10 litre/quart drum body and stretch spout lid with proper sized opening.
	5 Nos.
5 Nos.

	45
	Standard Lathe Machine attachments
	 STANDARD LATHE MACHINE ATTACHMENTS
3-jaw self-centering chuck
4-jaws independent chuck 
Face plate with slots
Square tool post
Steady rest
Follow rest
Longitudinal stop, Mandrill, Lathe Dog
Dead centers,                                                                                                               Live Centers,
Revolving Center
Taper sleeve
	10 Sets

	46
	Steel Cabinet and Steel Almirah (03 for Each Machine)
	Cabinet
No. of Door = 2
Dimension = 2.5 x 2 x 1.5
Material = MS Sheet SWG 22
Steel Almirah
No. of Door = 2
Dimension = 6 x 3.5 x 1.5
Material = MS Sheet SWG 22
	25 Each

	47
	Stencil of Various Shapes - Circle, Square Box, Ellipse, French Curves etc.
	Stencil of Various Shapes - Circle, Square Box, Ellipse, French Curves made of high quality thermosetting and durable plastic.
	25 Each

	48
	Step Gauges Set
	Rectangular shape, micro lapped, heat treated, high corrosion resistance steel.
No of pieces per set = 103
Size (mm) =   1.01-1.49
Steps           = 0.01 mm
	1 Set

	49
	Surface Analysis and Inspection Gauges (Assorted Range)
	Type: Flat Surface
Processing: Paper Finish, Grinding, Shaping, Milling
	1 No.

	50
	Surface Plate with Stand (Cast Iron / Graphite) 24 X 24 Inches
	CAST IRON SURFACE PLATE
Made of close grain cast-iron high-quality finish. 
Length x Width x Thickness(inch) = 24 x 24 x 1  
	2 Nos.

	51
	Threading Tools (Assorted Range)
	Made of H.S.S. able to cut BSW and American Standard Threads, Acme thread, square thread
Angle: 55 and 60 degrees
	10 Sets

	52
	Threads Gauge -Inches / Millimeters (Assorted Range)
	Threads Gauge -Inches / Millimeters
Size = 4 - 42 TPI and 0.5-10mm
No of leaves =   30
Angle (degrees) =   55 & 60
	5 Nos.

	53
	Turning, Parting, Grooving and Forming Tools etc. (Assorted Range)
	Made of H.S.S. 200 mm long with square and rectangular cross sections
	10 Sets

	54
	Twist Drill Bits and Boring Bars (Assorted Range)
	TWIST DRILL SET: -
Made of H.S.S 118° lip angle, hardened and ground set of twist drills in steel Box.
Twist drill range = 1 to 20 mm
Number of drills = 26 pcs
Boring Bars with holders
Sizes with H.S.S. tool bits = 6 mm
	3 Sets
10 Sets

	55
	Wooden Cabinet, Steel Almirah
	Wooden Cabinet
No. of Door = 2
Dimension = 6 x 3.5 x 1.5
Material = Deodar wood
Steel Almirah
No. of Door = 2
Dimension = 6 x 3.5 x 1.5
Material = MS Sheet SWG 22
	5 Each

	56
	Wooden Cabinets
	Wooden Cabinet
No. of Door = 2
Dimension = 6 x 3.5 x 1.5
Material = Deodar wood
	5 Nos.

	57
	Work-Bench, Work-Table & Stools
	Work-Bench
L X W X H = 5 X 3 X 2.5 ft.
Angle Iron used for legs 64x5mm
Wooden Top 40mm thick
Work-Table
L X W X H = 8 X 4 X 2.5 ft.
Stools
Four legs made of MS pipe gauge 16SWG
 2ft high, 1.25 x 1.25 ft square Wooden seat 25mm thick.
	25 Sets

	58
	Universal Milling Machine with Standard Accessories
	Table size – 1000x260mm (minimum),Number of T-slots-3 (Minimum),T-slot size -14-16mm,Spindle to table-0-350mm,Number of spindle speeds – 12 steps, Spindle speed range – 50 to 1200 rpm, Swivel of table 45ᵒ,Spindle taper: Horizontal: ISO40,Vertical: ISO40,Table travel Vertical -400-450mm,Table Travel Cross – 280-300mm,Main spindle motor – 3-3.5KW 3Ph,Coolant pump, Machine Weight – 1100 Kg (minimum), without any attachment and accessories. Accessories: • Milling Machine vice, • Tail stock, • Milling arbor 400mmxΦ27mm, • Milling arbor 400mm x Φ22mm, • Stub arbor Φ27mm, • Stub arbor Φ22mm.                                      Standard Accessories: Tool Kit(Wrench 8”,10”,12”, Gear Puller, Screw Driver Set, Plier, Nose Plier, Grip Plier),spanner Set ,Collet holders & collets, L-Key set, Coolant System, Machine light, Centralized lubrication, Table guard,3 Axis Digital Read Out, chip tray for Base, Dividing head (Ratio 40:1) Swivel based, 3 jaw chuck (outer and inner jaws), Gear set of 12 gears, Spiral index system, Standard indexing plates, Differential and direct indexing, • Slotting head,• Universal Head (Vertical),• Rotary Table
	2 Nos,

	59
	Standard Milling Machine Attachments (Sets)
	Milling Machine vice, Swivel Base vice, Tail stock, Milling arbor 400mmxΦ27mm,Milling arbor 400mm x Φ22mm,Stub arbor Φ27mm,Stub arbor Φ22mm,Tool Kit(Wrench 8”,10”,12”, Gear Puller, Screw Driver Set, Plier, Nose Plier, Grip Plier),spanner Set, Collet holders & collets, L-Key set,3 Axis Digital Read Out, Dividing head (Ratio 40:1) Swivel based, 3 jaw chuck (outer and inner jaws), Gear set of 12 gears, Spiral index system, Standard indexing plates, Differential and direct indexing, Slotting head, Universal Head (Vertical).
	2 Nos.

	60
	File Brush
	3 inches
	25 Nos.

	61
	Digital Vernier Caliper 
	160mm
	02 Nos

	62
	Counter sink 
	18x60⁰, 12.5x50⁰
	5 set

	63
	Counter Bore
	6, 10, 12 mm
	5 set

	64
	Digital Micro Mete
	0-25 mm
	02 Nos

	65
	Digital Micro Meter
	25-50 mm
	02 Nos

	66
	Chisel Flat, Groove, Cross cut
	8 inches
	05 Each

	67
	Number Punch
	4 mm
	02 Sets

	68
	Letter Punch
	4 mm
	02 Sets






	MACHINE TOOLS & ATTACHMENTS

	1
	Lathe Machine (with standard accessories)
	Centre height – 160-200 mm, Maximum swing over bed – 320-400mm, Maximum swing over saddle – 180-190mm, Maximum swing in gap – 460-470mm, Length of gap – 200-250mm, Distance between centers - 750mm, Spindle bore – 38mm, Spindle taper – MT5, Tailstock taper – MT3, Bed width – 180-190mm, Number of spindle speeds – 8, Range of spindle speeds – 70-2000 rpm, Metric threads (26 pitches) – 0.4-7mm, Imperial threads – (34 pitches) – 4-60 TPI, Lead screw dia./pitch – 22/3mm, Travel of compound slide : 75mm, Travel of cross slide – 130mm, Tailstock quill travel – 100mm, Main Motor – 1.5-2 KW 3phase, Coolant Motor, Tool Section – 16mm, Net Weight of machine – 525 to 550 Kg without any attachment and accessories.                                   
Standard Accessories: 160mm 3 jaw chuck(Universal), 200mm 4 jaw chuck (Independent) , 250mm face plate, Fixed steady, Traveling steady, Electrically interlocked chuck guard, 4 way indexing tool post stand, Tool post chip guard, Rear splash guard, Spindle foot brake, Thread dial indicator, Coolant system, Low volt machine light, Tool box(Spanner Set, L-Key Set, Wrench 10”, Puller, Screw Driver Set, Plier, Nose Plier, Grip Plier).
	10 Nos.

	2
	Pedestal Grinder with Tools, Cutting Angle Support
	Ball bearing mounted spindle, suitable for tool grinding, protection glass/clear plastic eye shield with lamp, grinding wheel =    250 x 30 x 25 mm, Spindle speed       =    2500-3000 rpm, Motor rating 3 ph/440V/50 Hz = 600–750-Watt, Quick angle setting of = 30-90 degree.                                                                         
Attachment:                                                                                                           
· Wheel dresser star=Standard type / Diamond, Complete in all respect. 
	
2 Nos.

	3
	Surface Grinding Machine
	Working surface of Table (W x L) 250 x 500mm Minimum, Table travel (y,x)-250 x 550mm Minimum, Minimum distance spindle centre-table-400mm, Magnetic Chuck-size 200 x 450mm, Longitudinal feeds 5-25m/min, Automatic Cross Feed of Saddle 0.5-10mm, Grinding wheel size- 180 x 13 x 31.75mm,  Speed-2800 rpm Minimum, Spindle motor -1.5-2 KW, 3phase, Hydraulic pump motor-0.75 KW, Coolant pump motor,  Elevating motor,  Cross feed motor, Total rated power- 3KW, 3phase,  Maximum table load incl.chuck-120 Kg,  Net weight of machine-750 Kg Minimum.                                                                                                                                  

STANDARD ACCESSORIES: 
Wheel balancing base, Wheel balancing arbor, grinding wheel, Diamond dresser fit on the top of machine spindle grinding wheel, Tool box (Spanner Set, L-Key Set, Wrench 10”, Puller, Screw Driver Set, Plier, Nose Plier, Grip Plier), Low volt machine light, Built in demagnetizer, Coolant system, 200 x 450mm electro-magnetic chuck.
	2 Nos.

	4
	Cylindrical Grinding Machine
	Distance between center = 500-600mm, Center height = 120-150 mm, Max dia. grind 100mm, Spindle taper MT4, Maximum transverse Travel = 120-150mm, Swiveling angle 0-10˚ , Spindle speed = 2500-3000 RPM , Tail stock taper MT4,  Motor 4Kw, Internal Grinding motor 1-1.25Kw, Work head motor 0.5-1Kw,Hydraulic longitudinal feed, Wheel head  manual feed, Wheel head & Work head (Swivel Type).
	2 Nos.

	5
	Tool/Cutter Grinding Machine
	Suitable to grind all types of tool and cutters, Clamping area of table (mm) =820x 140, Longitudinal table travel (mm) =450, Lateral table travel (mm) = 225,Distance between centers (mm) = 600-650,Height of center (mm) =125-130,Spindle speed (rpm) =2800- 5600,Motor power 3ph = 1 kW, Table angle setting (degrees) =±450,Grinding head tilting on vertical axis (degrees) = ±3600,Grinding head tilting on horizontal axis (degrees) = ±150.                                                                            
Attachments:                                                                                        
Face milling cutter grinding attachment (mm) = 450, Radius grinding attachment (mm) = 0-25,Cylindrical grinding attachment (mm) = 250,Internal grinding attachment (mm) =12-50,Indexing attachment = 01,Extended grinding wheel spindle (mm) = 75,Universal vice (mm) = 100x25x75,Drill point grinding attachment (mm) = 3-25,Lathe and planer tool grinding attachment (mm) =10-38,Set of spring collets (mm) = 6, 8, 10, 12 ,16, 20.                                                                
Accessories :                                                                                                         Work head = 1,Left hand tail stock = 1,Right hand tail stock = 1,Diamond wheel dresser = 1,Setoff wheel guards = 1,Universal tooth rest = 1,Center height gauge = 1.Collect wrench = 1,Ejector rod = 1,T- wrench = 1,Pin wrench = 1,Grinding wheel sleeves = 5,Set of grinding wheels different shapes = 7,Spindle extension 100 mm =1,Belt for spindle drive = 1,Suitable tool cabinet = 1,Instruction / operation manual, complete in all respect, COMPLETE AND COMPATIBLE  IN ALL RESPECTS, OR EQUIVALENT OF BEST QUALITY.
	1 No.

	6
	Centerless Grinding Machine along with Standard Accessories
	Speed = 20-220 RPM (Step less Variable), Grinding Wheel = Diameter - 350 mm x 100 Width, Bore Size = 127mm,Grinding Capacity = Dia. - 2mm (min), 70mm (max),Machine Weight = 2200 KG (Approx.),Coolant Pump Motor = 0.12 KW, Regulating Wheel Motor = 0.75 KW DC, Width = 100 mm, Regulating Wheel = Diameter - 230 mm, Swivel Angle = Swivel of grinding dresser - +/- 5 Degree, Regulating Swivel Angle = +/- 5 Degree Horizontal, Dresser Operation = Grinding & Regulating Wheel - Hydraulics, Power Requirement = Grinding Wheel Motor - 5.5 KW, Power Pack Pump = 0.18 KW.
	1 No.

	7
	Pillar Drilling Machines
	PILLAR DRILL MACHINE: -
V-belt drive with 12 spindle speeds, table raise/lower by means of gear and rack.
Chuck capacity (mm) = 16
Depth of feed (mm) = 80
Distance pillar to spindle center(mm) = 300
Table size (mm) = 230 x 240. 
Spindle speeds (rpm) =   220 – 3000.
Spindle Morse taper number = MT-2.
Motor 3-Ph./440V/50Hz = 0.75KW.
Drill Press Vice = 100 mm.
Drill chuck with arbor = 1-16mm.
Magnet stator switch of on/off
	1 No.

	8
	Power Hacksaw Machine
	Hydraulic Power Hacksaw, variable cutting pressure, quick return of frame, cooling pump, Capacity Ø = 180-225 mm, Capacity◊ = 230 x 230 mm, Miter 450 = 190mm,Strokes/mint = 40-160,Blade size = 450 x 32 x 1.6mm,Motor rating 3 ph 1440v/50 Hz.=0.75-1.5 KW, Adjustable material stand = 450-650mm,Width of stand = 350mm,Separate motor operated  440v, 3Ph, 50Hz   2.5 to 3 Kw, coolant supply attachment motor operated, Complete in all respect and standard accessories, COMPLETE AND COMPATIBLE IN ALL RESPECTS, , OR EQUIVALENT OF BEST QUALITY.
	2 No.

	9
	Shaper Machine with Standard Accessories
	Stroke length = 400-450mm, No. of speeds =2-8, Strokes per mint = 20-130, Vertical Travel of tool slide=150mm or greater, Table automatic feed (5) =0.2 to 2 mm/stroke, Motor rating 3 ph/440v/50 Hz =1.25-1.5 KW, Shaper Vice (Swivel Base) =250-300 mm width of jaws, note: - Along with all standard accessories machine handles, set of spanners. Ellen Key set and complete in all respect.
	2 No.





[bookmark: _Toc176499632]List of Consumables
	Sr. No
	Name
	Qty. Required

	1
	Cleaning Supplies (E.G., Wipes, Disinfectants)
	Sufficient Supply

	2
	Safety Posters
	10-15 Nos.

	3
	Markers And Highlighters
	20 Nos.

	4
	Compostable Bags
	5 Rolls

	5
	First Aid Kit
	5 Nos.

	6
	Fire Extinguishers
	3 Nos.

	7
	Rags And Wipes
	20 Kg

	8
	Gloves
	50 Pairs

	9
	First Aid Supplies
	5 Kits

	10
	Masking Tape
	20 Rolls

	11
	WD-40 or Equivalent Lubricant
	2 Cans

	12
	Paper Towels
	20 Rolls

	13
	Lubricating Oil
	40 Liters

	14
	Grease
	1 Kg

	15
	Machine Oil
	5 Liters

	16
	Trash Bags
	20 Nos.

	17
	Disposable Gloves
	50 Pairs

	18
	Cleaning Detergent
	1 Kg

	19
	Safety Goggles
	50 Nos.

	20
	Kerosene Oil
	10 Liter

	21
	Lubricating Oil
	30 Liters

	22
	Sandpaper
	100 Sheets

	23
	Polishing Compound
	1 Nos.

	24
	Polishing Cloths
	20 Nos.

	25
	Ear Protection
	10 Nos.

	26
	Safety Gloves
	50 Pairs

	27
	Hand Sanitizer
	3 Bottles

	28
	Disposable Masks
	50 Nos.

	29
	Hand Grinding Disk
	15 Nos.

	30
	Twist Drill Set
	5 Set

	31
	File Brush
	5 Nos.

	32
	Grinding Wheels (Green and rough)
	4 Nos.

	33
	Cutting Oil
	10 Liter

	34
	Aprons
	30 Nos.

	35
	Surface Grinding Wheels
	1 Nos.

	36
	Cylindrical Grinding Wheels
	1 Nos.

	37
	Paper Towels
	25 Nos.

	38
	Rags And Wipes
	5 Kg

	39
	Carbide Tools of Different Shapes and Sizes
	10 Nos.

	40
	Tool Bits of Different Shapes and Sizes
	25 Nos.

	41
	Chips Cleaning Brushes
	25 Nos.

	42
	Shaper Cutting Tools of Different Types and Shapes
	15 Nos.

	43
	Milling Inserts Different Types
	10 Nos.

	44
	Milling Cutters of Different Types and Shapes 
	10 Nos.





6. [bookmark: _Toc181739210][bookmark: _Toc173685696][bookmark: _Toc176499633]Members of Curriculum Development Committee, 
The Curriculum Development, Committees consisted of the following members:

	Sr. #
	Name
	Designation 
	Organization

	1.
	Engr. Inayat ur Rehman
	DACUM Facilitator
	Retired from KP-TEVTA 

	2.
	Engr. Hafiz Naveed Rashid
	Instructor Machinist
	GTVC (B) Mansehra KP-TEVTA

	3.
	Engr. Muhammad Dawood ul Hassan
	Jr. Instructor Mechanical
	GCT Jhang P-TEVTA

	4.
	Mr. Faheem Naeem
	Instructor Machinist
	GTTI Kasur P-TEVTA

	5.
	Mr. Babar Hussain
	Instructor Machinist
	COE Mughalpura P-TEVTA

	6.
	Mr. Asim Jamal
	DD SS&C (Coordinator)
	NAVTTC HQ. Islamabad

	7.
	Mr. Muhammad Ishaq
	DD :SS&C (Coordinator)
	NAVTTC HQ. Islamabad
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