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PREFACE

This book “Basic Mechanical Engineering” has been written entirely based on
new syllabus framed by TNSCERT. The subject matter is explained in a simple manner
and simple language, lightened by sufficient colourful diagrams, illustrations with
learning objectives.

In each chapter, Quotes, Activities, “Do you Know” and web search link have
been given to enhance the student knowledge. QR Codes, ICT Corner for the tough
area of the subject are marked which helps the students to understand the subject
further in detail and quickly. Line diagrams as well as 3-Dimension views are given
for easy understanding. Model Question has also been included at the end of the last
chapter.

We sincerely convey my thanks to the Director, Joint Director and Staff
members whose patronage on this book to come out successfully and the committee
of experienced Teachers who beard the responsibility of the book to come out in good
shape.

In spite of all our efforts, some errors and mistakes might have crept in. Any
error or misprint, if pointed out and any suggestion for the improvement of the book
will be thankfully acknowledged.

Basic Mechnical Engineering has been revamped by SCERT in collaboration
with Tamil Nadu Skill Development Corporationin orderto getimmediate employment
opportunities for the vocational students in the Industrial Sectors in future. The skill
certificate for practical assessment is given to every student by concerned Sector Skill
Councils (SSCs) which are accredited by National Skill Development Corporation
(NSDC) and TNSDC.

iii

‘ ‘ 0_BME_EM_FM_2002.indd 3 @

5/2/2022 5:33:25 PM‘ ‘



BRIEF CONTENTS

ﬁld Chapters Pages Month
1. Workshop Engineering —Safety Precautions 1-13
June
P Engineering Drawing 14-41
3. Autocad 42-52 July
4. Standardisation 53-59
August
5. Foundry 60-69
6. Engineering Materials and Heat Treatment 70-82 September
7. Hand Tools and Measuring Tools 83-106 October
® ®
8. Fasteners 107-116 November
9. Transmission of Power 117-129
December
10.  |Electricity 130-137
Practicals 143

Assessment

‘ ‘ 0_BME_EM_FM_2002.indd 4 @ 5/2/2022 5:33:25 PM‘ ‘



1. WORKSHOP ENGINEERING & SAFETY PRECAUTIONS...1-13

1.1. Introduction

1.2.  Industries and its types
1.3.  Machinist and Duties
1.4.  Accidents and its causes
1.5.  Safety
1.5.1. Safety Precaution in Workshop
1.5.2. Safety Precaution for Hand tools
1.5.3. Safety Precaution for Machine tools
1.5.4. Safety Precaution for Machine Operator
1.5.5. Fire Safety
1.6.  Concept of 5S
1.7.  First Aid and Materials used in the First aid box
1.8.  Waste Management

® 1.9. Environmental Management System (EMS) ®
2. ENGINEERING DRAWING ...cccetueteuernrencrencenceencresescsancensanes 14-41
2.1. Introduction

2.1.1. Importance of Engineering Drawing
oS Drawing Instruments

2.2.1. Drawing board

2.2.2. T-Square

2.2.3. Drafter

2.2.4. Pencils

2.2.5. Set-Square

2.2.6. Protractor

2.2.7. French curves

2.2.8. Instrument box

2.2.9. Compass

2.2.10.Divider

2.2.11.Drawing Sheet
2.3.  Bureau of Indian Standards

2.3.1. Layout of drawing sheet

‘ ‘ 0_BME_EM_FM_2002.indd 5 @ 5/2/2022 5:33:25 PM‘ ‘



___IEEEN ®

5.
5.1.
5.2.

2.4.

2.5.

2.6.

2.7.

Lettering and Dimensioning
2.4.1. Lettering

2.4.2. Dimensioning
Scale of Drawing

2.5.1. Uses of Scales
2.5.2. Types of scales
Projection

2.6.1. Isometric View
2.6.2. Orthographic View
2.6.3. Sectional View
Blue Print Reading

AULOCAD . ieiieiiiririreerecresressessessessesssssssssssssssssassassassassesseses £2-D2

3.1.  Introduction
3.2.  Understanding the AutoCAD software
3.3. Important Functions
3.4. Important commands
3.5.  Shortcut Keys in AutoCAD
3.6.  Setup Commands
3.7.  Absolute and Incremental coordinate references
3.8.  Using the AutoCAD Commands
3.9.  Layersin AutoCAD
3.10. Dimensioning in AutoCAD
3.11. Exporting DWG file to PDF
STANDARDISATION ....cccocivvvurnriiiiiiiiinsnnneeeeeescccssssnneeeeeens 53-59
4.1.  Introduction
4.2.  Standardisation
4.3.  Interchangeability
4.3.1. Advantages of Interchangeability
4.3.2. Basic Terminology in Interchangeable System
4.3.3. Tolerance
4.4. Fits
4.4.1. Types of fit
4.4.2. Systems of fit
4.5, International Organisation for Standardization (ISO)
4.6.  Bureau of Indian Standards
FOUNDRY ....ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniesssssssseeeee 60-69
Introduction
Pattern

‘ ‘ 0_BME_EM_FM_2002.indd 6

5/2/2022 5:33:25 PM‘ ‘



___IEEEN ®

5.2.1. Pattern Materials

5.2.2. Factors for Selecting Pattern Materials
5.2.3. Types of Patterns

5.2.4. Pattern Making Allowances

5.3.  Moulding
5.3.1. Moulding Tools
5.3.2. Moulding Boxes
5.3.3. Moulding Sand
5.3.4. Moulding Sand Ingredients
5.3.5. Classifications of Moulding Sand
5.3.6. Properties of Moulding Sand
5.3.7. Parting Sand
5.3.8. Gating System
5.3.9. Types of Moulding
54.  Core
ENGINEERING MATERIALS AND HEAT TREATMENT
6.1.  Introduction
6.2. Engineering Materials
6.3.  Properties of Materials
6.3.1. Mechanical Properties
6.4.  Metals
6.4.1. Ferrous Metal
6.4.2. Non-Ferrous Metal
6.5.  Heat Treatment
6.6. Purpose of Heat Treatment
6.7.  Lower and Higher Critical Temperature
6.8.  Method of Heat Treatment
6.8.1. Annealing
6.8.2. Normalising
6.8.3. Hardening
6.8.4. Tempering
6.8.5. Case Hardening
6.9.  Quenching
6.10. Heat Treatment Furnaces
6.11.  Properties of Materials with Treatment
HAND TOOLS AND MEASURING TOOLS...........ccceeuuuuee
7.1.  Introduction
7.2.  Classifications of tools
7.3.  Hand Tools

‘ ‘ 0_BME_EM_FM_2002.indd 7

... 70-82

vii

5/2/2022 5:33:25 PM‘ ‘



___IEEEN ®

7.4.

7.3.1. Marking Tools

7.3.2. Holding Devices

7.3.3. Cutting or Operating Tools
7.3.4. General Tools

Measuring Tools

7.4.1. Scales

7.4.2. Calipers

7.4.3. Vernier Caliper

7.4.4. Micrometer

FASTENERS .....ccovvvtririiiiiiiisttnneeecccicccnnnnnneeeeecescccsssnnenee. 107-116

8.2.3. Difference Between Temporary Fasteners And Permanent Fasteners

7.4.5. Gauges
8.1. Introduction
8.2.  Types Of Fasteners
8.2.1. Temporary Fasteners
8.2.2. Permanent Fasteners
8.3. Bolts
8.3.1. Bolt Nomenclature
8.3.2. Types Of Bolts
8.4. Nuts
8.4.1. Types Of Nuts
8.5. Thread
8.5.1. Nomenclature Of Thread
8.5.2. Types Of Threads
8.5.3. Forms Of Threads
8.6. Washers
8.6.1. Uses Of Washers
8.6.2. Types Of Washers
8.7.  Keys And Keyways
8.7.1. Types Of Key
8.7.2. Important Dimensions Of Keys
TRANSMISSION OF POWER
9.1. Introduction
9.2. Power Transmission
9.3. Belt Drive

9.3.1. Types of Belt Drive

9.3.2. Types of Belt

9.3.3. Velocity Ratio of a Belt Drive
9.3.4. Belt Slip

‘ ‘ 0_BME_EM_FM_2002.indd 8

...................... 117-129

viii

®

5/2/2022 5:33:25 PM‘ ‘



___IEEEN ®

10.

9.4.

9.5.

9.6.

ELECTRICITY

10.1.
10.2.

10.3.
10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

9.3.5. Advantages and Disadvantages
Gears

9.4.1. Forms of Gears

Gear Train

9.5.1. Velocity Ratio of Gear Drive
9.5.2. Simple Gear Train

9.5.3. Compound Gear Train

9.5.4. Advantages and Disadvantages
Abstract of Transmission of Power

Introduction

Basics of Electricity

10.2.1. Voltage

10.2.2. Current

10.2.3. Resistance

10.2.4. Power

Ohm’s Law

Electrical Circuit

10.4.1. Series circuit

10.4.2. Parallel Circuit

Magnetism

10.5.1. Electromagnetism

10.5.2. Magnetic Flux

10.5.3. Electro Magnetic Induction
Faraday’s Laws

10.6.1. First law

10.6.2. Second law

Direction of E.M.F

10.7.1. Flemming ‘s Right Hand Rule
10.7.2. Flemming ‘s Left Hand Rule
Motors

10.8.1.Types of Motor

10.8.2.Principle of Three Phase Induction Motors

10.8.3.Basic Construction of Motor
Starter
10.9.1.Types of Starter

‘ ‘ 0_BME_EM_FM_2002.indd 9

...................... 130-137

5/2/2022 5:33:25 PM‘ ‘



Basic Mechanical
Engineering
THEORY




	0_BME_EM_FM_2002

