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Unit I: Safety (5 Questions)

Safety and General Precautions in Industry/Shop floor - Personal Protective Equipments (PPE) -
First Aid — Operations of Electrical Mains and Electrical Safety - Occupational Safety and Health
Safety — Safety Signs — Response to Emergencies — Importance of House Keeping — 5S
Concepts — Material Handling - Lifting and Handling Loads — Moving Heavy Equipments.

Unit Il: Basic Fittings and Maintenance (20 Questions)

Purpose, types, description of Vice — Divider — Scriber — Marking Block — Micrometer — Vernier
Caliper — Vernier Height Gauge — Surface Plate and Angle Plate - Combination set - Vernier
bevel protractor - Bench Grinder - Hack saw and Hack saw blade — Hammer — Drills - Drilling
Machine and its operations - Taps and Tapping - Screw drivers — Spanners — Socket — Tubular -
Hook Spanner — Wrenches - T-socket — Ratchet - Pipe Wrenches — Sheet Metal Types and Use
Snip and Stake — Method of lap and Butt Joints Using Dolly and Snap — Pipe Cutters — Method to
Bend in Hot and Cold Condition using fixtures — Rivets and Riveting types - Precautions to be
Observed and Method to Use Drift, Pullers and Extractors.

Unit lll: Turning (25 Questions)

Turning - Types - Construction Features Working Principles — Functions - Use Accessories and
Attachments of Lathe Machine - Driving Mechanism — Cone Pulley - All Geared Headstock —
Quick -Change Gearbox And Apron Mechanism — Types - Materials and Angles of the Lathe
Cutting Tools - Purpose and Method to Perform Various Lathe Operations - Using Accessories
and Attachments - Determination and Use of Cutting Speed — Feed - Coolant and Its
Applications - Lubrication System - Taper Turning Methods and Attachment — Boring - Step
Boring and Taper Boring in a Blind Hole - Eccentric Turning — Threads - Procedure for Cutting
Various Internal and External Screw Threads.

Unit IV: Grinding (15 Questions)

Grinding - Types — Construction — Features - Working Principle - Functions and Use of Surface
and Cylindrical Grinding Machine - Grinding Wheels and their Specifications - Grinding Wheels
for Balancing and Truing - Method to Hold Work and Grind Wheel - Various Grinding Operation
Selecting Proper Speed — Feed — Coolant — Faults - Their Rectification and Preventive
Maintenance of Grinding Machine - Study of Hydraulic System.

Unit V: Milling (25 Questions)

Milling — Types — Accessories — Attachments — Work Holding Devices — Types of Cutters —
Milling Operations — Plain Milling — Step Milling — Angular Milling — Slot Milling and Groove
Cutting - Gears — Gear Nomenclature — Gear Cutting — Gear Cutting Calculations - Indexing —
Procedure for Various Gears — Helical Gears — Bevel Gears — Rack — Worm and Worm Wheel.

Unit VI. Interchangeable System and Gauges (30 Questions)

The Elements of Interchangeable System Basis Size — Limits — Tolerance — Allowances - System
of Limits - Fit and Tolerances Types of Fit - Hole Basis and Shaft Basis - Gauges and Template —
Purpose — Types - Limit Gauges — Purpose — Types — Definition - Description and Use of
Worker's Inspection and Master Gauge — Principle - Construction and Use of Sine Bar and Sine
Center - Types and Description of Slip Gauges — Purpose - Construction and Method to Use Tool
Makers - Microscope and Profile Projector - Defects and Remedies of Turning - Milling and
Grinding - Defects Such As: Taper - Chattering - Poor Surface Finish — Parallelism - Surface
Finish Primary and Secondary - Surface Roughness Related BIS Symbols.
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Unit VII: CNC Fundamentals (20 Questions)

CNC Work Station - Introduction to CNC Machine - Input Devices - Output Devices — CPU —
Memory - Communication between CNC and Computer — Types — Construction - Different
Elements of CNC Machine - Comparison between Conventional Machines and CNC Machines -
Advantages and Disadvantages of CNC Machines - Axis Designation - Co-ordinate System and
their Applications - Different Types/Functions of G Codes and M Codes Used in CNC Part
Programming - Different Types of Interpolation and Its Applications - Cutter Radius Comp - Tool
Wear Comp - Tool Nose Radius Comp - Tool Nomenclature - Tool Change Command - Work
and Tool Offset - Part Programming for Both Turning and Milling Using Geometrical Information
and Technological Information (G & M Codes) Such As Feed — Speed - Depth of Cut.

Unit VIIIl: CNC Turning Centre (20 Questions)

Modes of Operation Such as JOG, MPG, REF, MDI/MDA - Program Execution in Different
Modes Like Auto SBL and Auto Cont. Mode - Knowledge on CNC Cutting Tools - Geometry —
Material - Cutting Speed — Feed and Depth of Cut. Techniques of Tool Off-Setting and Tool
Setting - Prepare Various Programs as Per Drawing - Concept of Contour Programming for
Different Profiles - Program for Different Cycles Such as Stock Removal — Grooving — Threading
- Undercut and Canned/ Fixed Cycles Tool Type Chart — Tool Nose Radius Compensation
(TNRC) (G41 And G42).

Unit IX: CNC Vertical Machining Centre (25 Questions)

Modes of Operation Such as JOG, MPG, REF, MDI/MDA - Program Execution in Different
Modes Like Auto SBL and Auto Cont. Mode - Knowledge on CNC Cutting Tools Geometry —
Material - Cutting Speed — Feed And Depth Of Cut - Techniques of Tool Off-Setting and Tool
Setting - Programming for Different Operation Such as Face Milling - Edge Milling - Slot Milling
(Radial and Circumferential) - Tool Type Chart - Application and Effect of Cutter Radius
Compensation (G41 And G42) - Programming for Pocket Milling (Square and Circular) and
Canned / Fixed Cycles for Hole Machining - Importance of Technical English Terms Used in
Industry — (In Simple Definition Only)Technical Forms - Process Charts - Activity Logs - In
Required Formats of Industry — Estimation - Cycle Time - Productivity Reports - Job Cards -
Concept of Contour Programming for Different Profiles.

Unit X: Preventive Maintenance, Predictive Maintenance and Concepts of Total Productive
Maintenance (TPM) (15 Questions)

Difference between Breakdown and Preventive Maintenance —Routine Maintenance — Periodic
Checking for Lubrication — Hydraulic Oil Level — Hydraulic System Pressure — Check Pressure
Adjustment - Its Importance in Productivity — Types - Normal Procedure followed for Maintenance
of Machine Tool in the Shop Floor - Importance of Centralized Lubrication System - Hydraulics
and Pneumatics — Cleaning and Adjusting the Pneumatic Filter — Pressure Regulator and
Lubricator.
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