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Introduction to Basics 

Simple Sketches of Mechanical Hand Tools, Brief Description of Machine Tools and 

Equipments, Different Types of Operations by Different Types of  Machine  Tools (Only Name 

and Diagrams), Safety Precautions In Using Machine Tools. 

Introduction to Lathe 

Lathe, Centre Lathe, General Purpose Lathe Machine, Types, Specification, Safety Rules of 

the Workshop. Principle of Lathe. 

Lathe Machine Parts 

Study of Various Lathe Parts and Sub Assemblies of Lathe & their Functions, Description and 

Sketches of Accessories - Lathe Centers, Face Plate,  Dressing  Plate, Angle Plate, Three Jaw 

Chuck, Four Jaw Chuck, Collet Chuck, Mandrel, Steady Rest, Moving Rest, Tail Stock, Taper 

Turning Attachments. 

Cutting Tools 

Cutting Tools Geometry of Single Point Cutting Tool, Various Angles and their Values for 

Cutting Different Metal Jobs, Classification of Cutting Tools, Special Purpose Tools 

- Facing Tool, Parting off Tool, Threading Tool, Boring Tool, Knurling Tool, Tool Material - 

Classification, Composition, Properties and Applications of High Carbon Steel, High Speed 

Steel, Carbide, Ceramic and Diamond. 

Lathe Machine Terminology 

Taper, Taper Turning, uses of Taper, Explanation of Taper, Calculations for Taper, Conicity 

- Speed, Feed, Depth of Cut. 

Lathe Operations: 

Centering, Simple Turning, Step Turning, Facing, Drilling, Boring, Tapering, Knurling, Parting 

off, Taper Turning , Chamfering, Finishing. 
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Calculations for Thread Cutting 

Explanation of Simple Gear Train and Compound Gear Train, Calculation for Change of Wheels 

for Metrics Thread on English Lead Screw, Cutting Multiple Threads, Brief Description with 

Dies, Feed Gear Box. 

CNC Machine 

Introduction, Applications, Uses, Advantages and Disadvantages 
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Introduction 

Materials Classification - Metals, Ferrous and Non Ferrous, Metals and Non Metals, Different 

Non - Metals, Plastic, Rubber and Wood. 
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Properties of Materials 

Physical and Mechanical Properties, Physical Properties - Colour, Weight etc, Mechanical 

Properties - Strength, Elasticity, Plasticity, Ductility , Brittleness, Malleability, Hardness, 

Toughness, Technological Properties - Machinability, Formability, Weldability, Measurement of 

Hardness - Brinell and Rockwell. 

Ferrous Metals 

Mineral Ores, Different types of Ores, Metallurgical Definitions, Description of Pig Iron, Process, 

Working of Blast Furnace, Types of Cast Iron, Wrought Iron - Composition, Properties and uses, 

Steel - Composition, Properties and uses. 

Steel and Alloy steel 

Introduction, Composition of MS in %age of Properties, Uses of Steel, Manufacturing of Carbon 

Steel, Basic Constituents of Steel, Composition, Properties and Uses of Special Alloy Steel - 

Chromium, Nickel, Stainless Steel, High Carbon Steel, High Speed Steel, Molybdenum, 

Tungsten and Vanadium Steel. 

Mechanical Working of Metals 

Introduction, Mechanical Working (Process), Hot Working, Principle Methods of Hot Working - 

Rolling (Hot and Cold), Drawing, Extracting and Forging (only Drop Forging). 

Sheet Metals and Pipe Fittings 

Introduction, types of Sheets, Thickness of Sheet Metals – in MM, Gauge No. Uses of Sheet 

Metal, Layout of Sheet Metals, 4 No.S- Pipe Fittings (only Description). 

Solar Gadgets 

Working Principles, Introduction, Types and Uses of - Solar Cookers, Solar Water Heaters, 

Solar Photovoltaic Panels and Solar Dryers etc, Components of Solar Cookers - Reflector, 

Boxes, Insulation, Adjustment/ Orientation/ Alignment of Solar Gadgets for Efficient Uses, 

Common Faults and Corrective Measures, Safety and Precautions in use of Solar Gadgets. 

Biogas Plant and Appliances 

Working Principles, Commonly used Substance for Biogas Production, Introduction - KVIC, 

Fixed Dome Type Bio Gas Plants, Appliances - Burners, Lantern, Engines and Uses, Main 

Components of Biogas Plants - Digester, Inlet, Outlet, Gas Holder/ Dome 
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and their Functions, Gas Conveyance Pipe Lines and Water Draining Devices, Installation and 

Commissioning of Biogas Plants and Appliances, Repair and Routine Maintenance of Biogas 

Plants. 

Non Ferrous Metals and Alloys 

Introduction, Properties and Uses of Copper and Aluminium. 

Other Important Engg. Materials 

Rubber, Plastic, Properties and Application of Thermoplastic and Thermo Setting Plastic, 

Applications of Rubber, Ceramics, Wood. 

Quality Concept 

Definition of Term   "Quality", Introduction to Quality Standards according to 

BIS - ISO 14000 and ISO-9000. 
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Mechanical Drawing & Engg. Drawing 

Introduction , Artistic and Engg. Drawing, Civil, Electrical, Mechanical Engg. Drawing. 

Geometrical Drawing 

Introduction, Plane and Solid Geometrical Drawing. 

Drawing Instruments 

Drawing and Uses of Engg. Drawing Instruments. 

Title Block 

Meaning and Details, Maintenance of Drawing Sheet. 

Geometrical Construction 

Point, Straight Line, Angle, Acute Angle, Right Angle, Obtuse Angle, Straight Line Angle, 

Complete Angle, Reflect Angle. 

Plain Figure 

Circle , Arc, Chord, Centre, Diameter, Radius, Tangent Line, Segment, Sector. 

Triangle 

Introduction, types of Triangles - Scalene, Equilateral, Isosceles, Acute, Obtuse, Right Angled 

Triangle. 

Quadrilaterals 

Introduction, Square, Rectangle, Rhombus, Parallelogram, Trapezium, Difference 

between Square and Rhombus. 

Solid Geometry 

Introduction, Types - Prism, Pyramid, Cube, Cylinder, Cone, Sphere. 

Polygons 

Pentagon Figure / Construction, Hexagonal, Octagonal. 

Lines, Lettering and Dimensions 

Introduction, Definition, Types, Uses and Important Rules. 
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