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Diploma Mechanical Engineering: Structure at a Glance

Year | Semester | Course Code Subject L|T|P|C
DIP-111 Professional Communication 31112 |5
DIP-112 Applied Physics-1 2111214
DIP-113 Applied Chemistry-I 21112 |4

1 DIP-114 Applied Mathematics-I 2111013
DIP-115 Computer Fundamentals and Applications 31112 |5
EY-111 Conventional Energy Resources 2111013
DIP-116 Workshop Practice-1 00| 4|2

Total | 14 | 6 | 12 | 26
1 DIP-121 Applied Physics-1T 2124
DIP-122 Applied Chemistry-II 2111214
DIP-123 Applied Mathematics-II 21110713
DIP-124 Applied Mechanics 2111214

2 DIP-125 Engineering Drawing 010 4|2
EY-121 Basics of Renewable Energy 211103
DIP-126 Environmental Science 21103
DIP-127 Workshop Practice-II 00|42

Total | 12 | 6 | 14 | 25
DIPME-211 Strength of Materials 2111214
DIPME-212 Materials and Processes 2 (1]2 ] 4

1 DIPME-213 Machine Drawing 0|10 4|2
DIPEE-211 Electrical & Electronics Engineering 3102 |4
DIPME-214 Theory of Machines 2111013
DIPME-215 Measurement and Metrology 21112 | 4

) Total | 11 | 4 | 12 | 21
DIPME-221 Hydraulics & Hydraulics Machines 21112 |4
DIPMEA-222 | Basic Automobile Engineering (Elective for | 2 | 1 | 2 | 4
Automobile)
2 DIPMEP-222 Production Technology-I (Elective for
Production) As above
DIPME-223 Mechanical Estimating and Costing 211103
DIPMGM-221 | Basics of Entrepreneurship Development 21110713
Total | 08 |4 |4 | 14
DIPMEA-311 | Automobile Maintenance Servicing and |3 |1 |0 |4
Repair (Elective for Automobile)
DIPMEP-311 Production Technology-II  (Elective for As ab

1 Production) s above
DIPME-312 Manufacturing Processes & Machine Design |2 |1 |2 |4
DIPME-313 Thermal Engineering and IC Engine 2 1112 14
DIPME-314 Machine Tool Technology & Maintenance 2 |[1]0 |3

Total | 09 |4 |4 |15
3 DIPMEA-321 | Automobile Engine (Elective for Automobile) |3 |1 |0 | 4
DIPMEP-321 Production = Automation  (Elective  for As above
Production)
DIPME-322 Industrial Engineering safety 3 ]110 |4
2 DIPME-323 Basics of Destructive and Non Destructive |3 |1 |0 |4
Testing
DIPME-324 Industrial Training /Project 0 |0(12]6
DIPME-325 Comprehensive Viva-Voce 0 [0]0 |2
Total |9 |3 |12 |20




DIP- 111 Professional Communication

COURSE OBJECTIVE

Professional Communication aims to develop the basic knowledge and skills of spoken English so that the
students attain the requisite confidence to express themselves effectively in English language. The designed
course curriculum covers basic grammar and vocabulary at the outset to build up the initial knowledge base
for developing communication skills. Besides, the course addresses verbal communication along with
communicative practice, listening skills, special communication with emphasis on extempore speaking,
presentation/ group discussion/ interview skills. It also includes business communication to impart training
on proper use of internet, intranet, e-mail, and video-conferencing. The programme curriculum concludes
with non-verbal communication techniques wherein aspects related to positive body language and etiquettes
are adequately covered. The course has been structured in a manner that the students are exposed to relevant
guidelines pertaining to the spoken English as well as its communicative practices to build up the desired
confidence in a short span of time

The course is divided into six units. The objectives of each unit are given below:

Unit No Contents

Contact
Hrs

Grammar and Vocabulary: After going through this unit, you will be able to
Unit-I | understand: The Sentence, Pronoun, Verb, Subject Verb Agreement, Adjective, 6
Article, Prepositions, Vocabulary Common Mistakes in Understanding Words

Unit -II

Verbal Communication : After going through this unit, you will be able to
understand: Importance of Verbal Communication, Communication Practice,
Important Expressions and Etiquette, Etiquette, Better Verbal Communication,
Interpersonal Communication Skills, Hierarchical Communication, Public Speaking

Unit -111

Listening Skills : After studying this unit, you should be able to understand:
Difference between Listening and Hearing, Listening Process, Types of Listening,
Listening Comprehension and Note-taking, One-way Communication, Two-way
communication

Special Communication: After going through this unit, you will be able to

Unit -IV | understand: One-to-One Conversation, Extempore, Presentation Skills, Group 6

Discussion, Interview Techniques

Business Communication: After going through this unit, you will be able to

Unit-V | understand: Telecommunications, Voice Mail, Conference Calls, Video 8

Conferencing, Internet, Intranet, E-mail, Chat Rooms.

Unit -VI

Non-Verbal Communication: After going through this unit, you will be able to
understand: Eye Contact, Body Language and Lying, The Eyebrows, The Mouth, The
Head, The Smile, Dressing, Dos and Don’ts, Artifacts, Time, Touch, Nonverbal
Communication in India, Business Etiquette in India




PARACTICAL

We envisage two successive stages for attaining skill in communication ability;
1. Listening 2. Speaking

We can club them together as shown above.

1. Listening: For improving listening skills the following steps are recommended, Listen to Prerecorded
Tapes, Reproduce vocally what has been heard, Reproduce in Written form, Summaries the text heard,
Suggest Substitution of Words and Sentences, Answer Questions related to the taped text, Summaries
in Writing.

2. Speaking: Introducing English consonant-sounds and vowel-sounds. Remedial exercises where
necessary, Knowing Word stress Shifting word stress in poly-syllabic words [For pronunciation
practice read aloud a Para or page regularly while others Monitor]

3. Vocabulary: Synonyms. Homonyms. Antonyms and Homophones, Words often confused, as for
example, [[-me; your-yours; its-it's; comprehensible-comprehensive; complement-compliment]
Context-based meanings of the words, for example, an[N] man[vibe]; step[|N| ,step[vibe],conflict

Israel Palestinian conflict Emotional conflict, Ideas conflict, Learn 1 learns at this
school I learnt from the morning news.

4, Delivering Short Discourses: About oneself, Describing a Place, Person, Object, Describing a Picture,
Photo.

5. Group Discussion: Developing skill to initiate a discussion [How to open], Snatching initiative from|
others [Watch for weak points, etc.]

6. Expand a topic-sentence into 4-5 sentence narrative.

REFERENCE BOOKS:
1. Intermediate English Grammar Raymond Murphy, Pub: Foundation Books, New
Delhi

2. Eng. Grammar, usage & Composition Ticked & Subramanian Pub: S.Chand and Co.

3. Living Eng. Structure Standard Alien. Pub: Longman

4, A Practical Eng. Grammar (and its Thomson and Martinet. Pub : ELBS
Exercise Books)

5. High School English Grammar and | Wren & Martin.

Composition




DIP- 112 APPLIED PHYSICS-1

COURSE OBJECTIVE

Physics is an applied science from which all engineering technologies have evolved, therefore, a
thorough knowledge of the basic principles & applied aspects will help students understand,
apply & evolve technologies more effectively and there-by improve the life of the society.

UNIT CONTENTS Hrs

Units and Dimensions : Idea of various systems of units SI units - Basic,
Supplementary and Derived Units, Prefixes &Symbols, Dimensions and
Dimensional Formulae, Principle of Homogeneity of Dimensions, Dimensional
Unit-I | Analysis, Applications and Limitations 6

Elasticity : Elasticity ,Stress and Strain ,Elastic Limit & Hooke's law ,Young’s
Modulus, Bulk Modules & Modulus of Rigidity, Poisson's Ratio

Properties of Liquids: Surface Tension & Surface Energy, Cohesive &
Adhesive Force ,Angle of Contact ,Capillarity & Expression for Surface Tension
,Streamline & Turbulent Flow, Reynolds Number. Viscosity & Coefficient of
Viscosity Stake’s law & Terminal Velocity

Unit- 11

Gravitation & Satellites: Newton’s law of Gravitation, Acceleration due to
Gravity, Kepler's laws of Planetary Motion (statement only),Artificial Satellite
(simple idea), Geo-Stationary Satellites, Escape Velocity ,Velocity & Time
Period of an Artificial Satellite.

Unit-111 10

Sound Waves: Velocity of Sound Waves, Newton’s Formula, Laplace
Correction, Factors affecting Velocity of Sound Waves, Propagation of
Progressive Wave, Displacement, Velocity and Acceleration of a particle during
propagation of wave, Superposition of Waves, Stationary Waves (without
mathematical analysis), Resonance tube

Transfer of Heat: Modes of Transmission of Heat - Idea of Conduction,
Convection & Radiation ,Thermal Conductivity & Coefficient of Thermal
Conductivity, Black Body ,Kirchhoff’s Laws & Stefan Boltzmann Law
Unit-IV (statement only),Newton's Law of Cooling & its Derivation from Stefan's Law 8

Electrostatics: Coulomb’s Law ,Intensity of Electric Field, Intensity due to a
Point Charge, Electric Lines of Forces & Electric Flux, Electric Potential,
Electric Potential due to a Point Charge




PRACTICALS

To Measure Internal Die, External Die and Depth of a Calorimeter using Vernier Calipers.

To Measure Density of a Wire using Screw gauge .

To Measure Radius of Curvature of a Lens, Mirror using Spherometer.

To Determine Refractive Index of Glass using Prism.

To Determine the Refractive Index of Glass using Travelling Microscope.

To Determine Focal Length of a Convex Lens by Displacement Method.

To Determine the Velocity of Sound at O ¢ using Resonance Tube.

To Determine Young’s Modulus of Elasticity using Searle’s Apparatus.

ARl N EN Al Eal Bl Rl e

To Determine Acceleration due to Gravity using Simple Pendulum

_.
e

To Verify Newton’s Law of Cooling.

REFERENCE BOOKS:

1.

Engineering Physics Gaur & Gupta

Applied Physics Vol.-I Hari Harlal, NITTTR

Applied Physics Vol.-11 Hari Harlal, NITTTR

A Text Book of Applied Physics N.S. Kumar

ARl el I

Principles of Physics Brijlal, Subhramanyam




DIP-113 APPLIED CHEMISTRY-1
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COURSE OBJECTIVE

It is essential that one has to understand the fundamentals of basic sciences before trying to learn their
application in various branches. In framing the curriculum of chemistry, emphasis has been laid on the
teaching of such topics, which have a bearing on the topics of various branches of engineering. With this object
in view, some important fundamental topics of chemistry have been Included in this syllabus.

UNIT

CONTENTS

Contact
Hrs

Unit-I

Atomic Structure: Constituents of the Atom, Bohr's Model of the Atom, Quantum Number
and Electronic Energy Levels, Aufbau's Principle, Pauli's Exclusion Principle, Hund's Rule,
n + [ Rule Electronic Configuration of Elements ( s, p, d Block Elements),

Development of Periodic Table: Modern Periodic Law, Long form of Periodic Table. Study
of Periodicity in Physical and Chemical Properties with special, reference to, Atomic and
lonic Radii, lonization Potential. Electron Affinity Electro negativity, Variation of Effective
Nuclear Charge in a Period. Metallic Character.

10

Unit-11

Electro Chemistry: Ionization, Degree of lonization, Factors which Influence Degree of]
Ionization. Hydrolysis — Degree of Hydrolysis, Hydrolysis Constant. pH Value, Buffer
Solution . Electrolysis, Faraday's Laws of Electrolysis.

Kinetic Theory of Gases: Postulates of kinetic Theory, Ideal Gas Equation, Pressure and
Volume Corrections, Vender Walls, Equations, Liquefaction of Gases, Critical Pressure and
Critical Temperature for, Liquefaction. Liquefaction of Gases by Joule — Thomson Effect,
Claude's Method and Linde's Method

Unit-111

Carbon Chemistry: Definition of Organic Chemistry. Difference between Organic and
Inorganic Compounds. Classification and Nomenclature - Open Chain and Closed Chain
Compounds, IUPAC System of Nomenclature. (Up to C5).
Metals and Alloys: General Principles and Terms listed in Metallurgy, Metallurgy of Iron|
and Steel, Different forms of Iron, Effect of Impurities on Iron and Steel, Effect of Alloying
Elements in Steel.

Unit-1V

Pollution: Water Pollution, Causes and Effects, Treatment of Industrial Water Discharges
Screening, Skimming and Sedimentation Tanks, Coagulation, Reductions, Chlorination,
Biological, Methods. Air Pollution, Causes and Effects, Control Methods — Electrostatic,
Precipitator, Scrubbers, Gravitational, Setting Methods, by Plants. Awareness on Green
House Effect, Depletion of Ozone Layer and Acid rain.




PRACTICALS

1. Identification of Acid and Basic Radicals in a Salt (Total Numbers = 5)
2. Analysis of a Mixture Containing Two Salts (Not Containing Interfacing Radicals). (Total
Numbers = 5)
3. Determination of Percentage Purity of an Acid by Titration With Standard Acid.
4, Determination of Percentage Purity of a Base by Titration With Standard Alkali Solution.
5. Determination of the Strength of Ferrous Sulphate using Standard Ferrous Ammonium Sulphate
and Potassium Dichromate as Intermediate Solution
6. Determination of the Strength of Ferrous Sulfate Solution using Standard Solution of Thio
sulphate.
7. Determination of the Strength of Copper Sulphate Solution using a Standard Solution of thio Sulphate.
REFERENCE BOOKS:
1. Engineering Chemistry II (Hindi) Mathur and Agarwal
2. Chemistry of Engineering Materials C.V. Agarwal
3. Engineering Chemistry P.C. Jain and Monika
4. Engineering Chemistry M.M. Uppal
5. Engineering Chemistry V.P.Mehta Jain Bros. Jodhpur
6. Practical Chemistry for Engineers Virendra Singh
7. Hand book of Technical Analysis Bannerji Jain Bros.Jodhpur




DIP-114 APPLIED MATHEMATICS -1

COURSE OBJECTIVE

Mathematics is the root of engineering. To understand the engineering subjects the knowledge of mathematics is
required. This proposed syllabus of mathematics is essential for diploma students of every engineering
branch. The maximum number of problems related to engineering should be given to the students in their
home assignment. More and more practice of numerical problems is needed for the better understanding of the
subject.

UNIT CONTENTS Contact
Hrs.

Introduction to Different Types of Expansion: Factorial Notation, Meaning of C(n, 1),
P(n, r) Binomial Theorem for Positive Index, any Index, Exponential Theorem, Logarithm
Theorem

Unit-I Complex umber: Definition of Complex Number, Operations on Complex Number ( Add., 8
Sub., Multiplication, Division),Conjugate Complex Number, Modulus and Amplitude of a
Complex Number, Polar form of a Complex Number.

Matrices and Determinants: Definition and Properties of Determinants, Definition and
Types of Matrix, Transpose of a Matrix, Symmetric, Skew Symmetric Matrices, Orthogonal,|
matrices, Hermitical and Skew Hermitian, Minors and Cofactors, Adjoint and Inverse of a
Unit-IT | Matrix, Cramer’s Rule, Solution of Simultaneous Linear Equations by Inverse Matrix 8
Method. Characteristic Matrix, Characteristic Equation, Eigen Values & Vectors, Cayley
Hamilton Theorem (verification only )

Numerical Integration :Trapezoidal Rule, Simpson's 1/3 Rule, Simpson's 3/8 Rule,
Newton - Rap son Rule, Two Dimensional Coordinate Geometry: General Introduction,
Distance Formula and Ratio Formula, Co-ordinate of Centroid, In-Centre, Ortho-Centre
Unit-ITIT| and Ex-Centre of a Triangle Area of Triangle, Straight Line, Slope form, Intercept form, 8
Perpendicular form, One Point Slope form, Two Point form & General form, Angle
between Two Lines, Perpendicular Distance of a Line from a Point.

Conic: Circle :Definition and Standard Equations, Equations of Tangent and Normal at a
Point (simple problems),Parabola :Definition and Standard Equations, Equations of
Unit-IV| Tangent and Normal at a Point (Simple problems),Ellipse and Hyperbola :Definition and 6
Standard Equations, Equations of Tangent and Normal at a Point (simple problems )

REFERENCE BOOKS:

1. Mathematics XI & XII NCERT, New Delhi

2. Mathematics XI & XII Rajasthan Board, Ajmer

3. Polytechnic Mathematics H. K. Dass

4, Text Book on Differential Calculus Chandrika Prasad

5. Text Book on Integral Calculus Chandrika Prasad

6. Differential Calculus M. Ray, S. S. Seth, & G. C. Sharma
7. Integral Calculus M. Ray, S. S. Seth, & G. C. Sharma




DIP-115 COMPUTER FUNDAMETALS AND APPLICATIONS

T| P Cr
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COURSE OBJECTIVE

Day by day use of computer is increasing for correct, speedy and concise work So it is very essential to
educate every technocrat in computer education so that it can be used in regular work. The contents of this
course have been developed with a view to give the students a computer fundamental such as
components and operating system. After getting the fundamental knowledge students may go through the
advanced field very smoothly. Information processing and transferring with concise and consistent was is the
major goal behind Information Technology. In the present Information Technology scenario a technician
should be familiar with basics of Information Computer Communication and Internet.

UNIT CONTENTS Contact
Hrs.

Introduction: Computer: An Introduction, Generation of Computers & Types : PC, PC/XT,
PC/AT, Main Frame, Super, Lap Top, Pam Top, Data Representation, Bit, Nibble, Byte,
Word Number System : Decimal, Binary, Hexadecimal & their Conversions, Arithmetic
Operations (Addition, Subtraction using Binary Number System,1s , 2s Compliment, Coding
Technique : BCD, EBCDIC, ASCII, Idea of: Hardware, Software, Firmware, Free ware,
Human ware, Computer Languages and Translators: Machine, Assembly, High Level
Unit-I Language, Scripting Language, Object Oriented Language, Platform Independent Language, 10
Translators: Assembler, Interpreter, Compiler.
Introduction to Computer: Central Processing Unit (CPU),Memory Unit, Input/ Out
Devices : Keyboard, Mouse (Optical), Digitizer, Scanner, Web, Camera, Monitor (CRT,
TFT) ,Printers, Plotters, Bar Code Reader.
Secondary Storage Devices: Floppy, Hard Disk, CD, DVD, Flash Drive, Block Diagram
Showing Interconnection of Computer Parts.

Operating System: Definition of Operating System (OS),Types of OS, Single user, Multi
user, Multi Programming, Time Sharing, Multi Processing.

Introduction to Windows XP: Introduction to Windows Environment, Parts of Windows
Screen, Icon, Menu, Start Menu,.4 Minimizing, Maximizing, Closing Windows, Windows
Explorer, Recycle Bin, Clipboard, My Computer, My Network Places, Control Panel |

Unit-11 Adding New Hardware and Software, Display, Font, Multimedia, Mouse, international 10
System, Accessories: Paint, Media Player, Scan disk, System Information.
Information Concepts and Processing: Definition of Data, Information Need of
Information, Quality of Information, Concepts of Data Security, Privacy, Protection
Computer Virus and their types, Scanning & Removing Virus
Computer and Communication: Need of Data Transmission, Data Transmission Media,
Baud rate and Bandwidth, Digital and Analog Transmission Serial and Parallel, Data
Transfer, Protocols, MODEM.

Unit-IIT Networking of Computers: LAN, WAN, MAN, Blue tooth, LAN Topologies: Bus, Star, 10

Ring, Hybrid, Introduction to Ports: RS232, IEEE 488, PS2, USB, UTP.

Internet: Introduction to Internet, Bridges, Routers, Switch, Gate way, www, Web Site,
URL, e-mail, e-Commerce, Web browsing, Web page, Introduction to Hyper text & HTML,
Introduction to http & ftp Protocol




Information Processing: Word processor, Introduction to MS-Word, Starting MS-Word,
Special Features of MS-Word, Using Help, Opening Document, Typing and Editing,
Copying, Inserting, Moving, Deleting, Copying from One Document to Others. Undo, Redo,
Spell Check, Find and Replace, Formatting, Characters and Fonts, Spacing, Removing
Characters Formatting, Inserting Symbols, Paragraphs, Page Setting, Header and Footer,
Page Breaks, Borders and Shading, Print Preview and Printing, Tables and Columns, Mail
Merge, Auto Text and Auto correct, Introduction to Macro, Electronic Spread Sheet,

Unit-IV |Introduction to MS-Excel, Working with Spread Sheet, Editing the Worksheet, Worksheet 10
Formatting, Formula Entering, Function Wizard, Saving and Printing Work Book, Analysis
Tools, Data Tools, Charts, Linking Work Sheets, Report Wizard, Data Base Application,
Data Base Components, Working with Database, Creating Excel Database, Adding Records
using Data Form, Deleting Records using Menu Command, Deleting Records using Data
Form, Editing Records, Finding Records based on Criteria.
Power Point: Introduction to Power Point, Creating a Presentation/Slide, Adding Animation
in Slide, Running a Slide Show.
PRACTICALS
1. Study of Computer Components
2. Practice of Computer Booting Process in XP
3. Demonstration of Windows Environment
4, Practice of using My Computer, Windows Explorer
5. Practice of using Control Panel
6. Practice of My Network Places
7. Practice of CD and DVD Writing
8. Practice of Paint
9. Installation of Windows XP by using NTFS File System.
10. Demonstration of Network
11. Visit to Internet Site
12. Creating e-mail Account, Sending and Receiving e-mails.
13. Sending e-mail with Attachment & Signature
14. Searching Web Page/ Site using Search Engine: (eg. google.com, yahoo.com, altavista.com etc.)
15. Exercise Based on MS-Word:
15.1 Document Preparation
15.2 Printing Document
15.3 Mail Merge usage
15.4 Draw Table




16.
Exercise Based on Ms-Excel :
16.1 Work Book Preparation
16.2 Printing Workbook
16.3 Data-base usage

16.4 Draw Charts

17. Exercise Based on Power Point :

17.1 Creating Slide

17.2 Adding, Animations in Slide
17.3 Running Slide

18. Creating Simple Web Page using HTML.

REFERENCE BOOKS:
1. Computer Fundamental V K. Jain, Standard Pub. & Distributors
2. PC Software for Windows made simple R.K. Taxali, TMH
3. Mastering Windows XP TMH
4. BPB Computer Course BPB Editorial Board, BPB in Hindi
5. Introduction to Networking NANCE, PHI
6. First Course in Computer Science Sanjeev Saxena, Vikas Publishing House
7. First Look Microsoft Office 2003 Murray, PHI
8. Web Based Application Development using HTML,| Ivan Beyross, TMH
DHTML, JavaScript Pearl/ CGI




EY-111 CONVENTIONAL ENERGY RESOURCES

COURSE OBJECTIVE

This course on conventional energy resources aims at making the students familiar with various forms of
energy. The students will also learn about various conventional energy resources.

Contact

Unit Contents
Hrs

Introduction to Energy and Its Various Forms Energy, Grades of Energy, Basics of
Unit-I Electrical Energy, Basics of Thermal Energy, Energy and Thermodynamics, Various 8
Forms of Energy, Units of Energy

Conventional Energy Sources Earth’s Energy Resource Base, Primary and Secondary
Resources, Renewable and Non-renewable Resources, Commercial and Non-

Unit-TI commercial Resources, Conventional Energy, Coal, Oil, Natural Gas, Oil Shale and Tar 8
Sands, Nuclear Power.
World Scenario of Conventional Energy Resources Fossil Fuel, Coal, Oil, Natural Gas,
Unit-IIl | Nyclear power. 7

Calorific Values of Fuels: Calorific Value Defined, Units of Calorific Values, Higher
Unit-1V Calorific Values, Lower Calorific Values, Calorific Values of Coal, Calorific Values of 7
Petroleum Products, Calorific Values of Gaseous Fuels

REFERENCE BOOKS:

I. Solar energy utilization, Ed, V.1995 G.D.Rai

2. Solar energy, Tata McGraw Hill Publishing Company, Ed., I 1997 S.P.Sukhatme

3. Energy Technology, Ed. 11, 1997 S.Rao and Dr.B.B. Parulekar
4 Power Plant Technology, 1993 A K. Wahil




DIP-116 WORKSHOP PRACTICE -1
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COURSE OBJECTIVE

Every student of diploma course is expected to have the knowledge in basic shops like fitting, plumbing,

carpentry, welding,
installation work / repair work of domestic appliances

sheet metal. It is expected that students should be able to carry out minor
independently. The theoretical / practical

knowledge thus gained will be helpful in achieving that end. With this view this subject is to be taught in all
the branches of diploma.

UNIT CONTENTS Contact
Hrs
Fitting shop: Theory: Introduction to different materials used in| Exercises :
Fitting Shop. Description of Work Bench, Names, Functions and 1. Cutting
Specification of Holding Devices. Specification of Files, .
Precautions While Filing. Marking of Jobs, use of Marking and and T.hreadlng on
Measuring Tools. What is Chipping, Where Chipping is one. G.I Pipe
Names Functions and Specifications of Chisels, Hammers etc. 2. Exercise on
Simple Operation of Hacks awing, different types of Blades, PVC Pipe Fitting.
and their uses, Fitting of Blade in Hacksaw Frame. Name, 3. Repair of
Unit-I [Functions and Specifications of Drills, Selection of Drills for 10
Tapping, Types of Tapes, Tapping and Dyeing Operations. Taps and Cocks.
Precaution While Drilling Soft Metals, Specially Lead.
Plumbing shop: Theory: Classification of Pipes According to
Materials and use 1.S.I. Specification for Pipes. Introductions to
Cement and PVC Pipes and their uses. Names Functions and
Specifications of Plumbing Tools and Accessories- such as Pipe
Dies, Wrenches, and Pipe Vices. Different Pipe Fittings.
'Welding Shop: Theory :Introduction to Welding and its| Exercises :
Importance in Engineering Practices, Common Materials that| | Preparation of a Butt
can be Welded.. Gas Welding Theory: Gas Welding Equipment, Joint by Gas
Adjustment of different types of Flames, Practice in Handling .
Gas Welding Equipment. Electric arc Welding Welding.
2. Preparation of Lap
Joint by Electric arc
Unit-11 Welding. 10
Preparation of  T-
Joint by
Electric arc Welding.
3. Demonstration on
Brazing by the
Instructor
REFERENCE BOOKS:
1. Workshop Technology Gupta & Malan
2. Workshop Technology Kumar & Mittal
3. Workshop Technology Hajra, Chaudhary
4. Workshop Technology B.S. Raghhuwanshi
5. Workshop Technology (Hindi) Tahil Maghnani
6. Workshop Technology (Hindi) Vinay Kumar




DIP- 121 APPLIED PHYSICS-1I

COURSE OBJECTIVE

Physics is an applied science from which all engineering technologies have evolved, therefore, a thorough
knowledge of the basic principles & applied aspects will help students understand, apply & evolve
technologies more effectively and there-by improve the life of the society.

Contact

UNIT CONTENTS
Hrs.

D.C. Circuits : Resistivity, Effect of Temperature on Resistance, Ohm’s Law, Resistance in
Series and Parallel and their Combination, Kirchhoff’s Law, Wheatstone Bridge, Meter
Bridge, Principle of Potentiometer,

. A.C. Circuits: Faraday’s Laws of Electro Magnetic Induction, Lenz's Law, Self and Mutual
Unit-I Inductance ,Alternating Current, Phase & Phase Difference, Instantaneous, Average and, 8
rms value of AC, Behavior of Resistance, Capacitance and Inductance in an AC Circuit,
AC Circuits Containing, R-L, R-C and LCR in Series, Power in AC Circuit and Power
Factor, Choke Coil

Semi Conductor Physics: Energy Bands in Conductor, Semi Conductor & Insulator,
Chemical Bonds in Semiconductor, Intrinsic and Extrinsic Semiconductors, PN-Junction|
. Diode, Working, Biasing and Characteristics Curves, Zener Diode and Voltage Regulation|
Unit-11 using it, Half Wave & Full Wave Rectifiers (only working, no derivations),Junction| 8
Transistors, Working, Biasing and Characteristic Curves, Brief Idea of Using Transistors ag
an Amplifier (without mathematical analysis)

Modern Physics: Photo Electric Effect, Einstein’s Equation, Photo Cells, Lasers, Stimulated,
Emission and Population Inversion, Types of Laser - Helium Neon and Ruby Laser,
Application of Lasers (brief idea only),Material Processing, Lasers in Communication,)
Unit-r1 | Medical Applications 8
Nuclear Physics: Idea of Nuclear Force, Mass - Defect and Binding Energy, Nuclear
Reactions, Natural and Artificial Radioactivity, Law of Radioactive Disintegration, Half Life

& Mean Life, Idea of Nuclear Fission and Fusion, Chain Reaction, Nuclear Reactor

Pollution and its control: Introduction to Pollution — Water, Air, Soil , Noise, Nuclear and
mental pollution, Types of Pollution, Brief idea about Noise Pollution and its Control,
Nuclear Hazards Nuclear Waste Management

Unit-1V




PRACTICALS

To Verify Law of Resistances.

To Determine Specific Resistance of Material using Meter Bridge.

To Determine Internal Resistance of a Primary Cell using Potentiometer.

To Compare emf of two Primary Cells using a Potentiometer.

To Draw Characteristic Curves of PN Diode and Determine it’s Static and Dynamic Resistance.

To Draw Characteristic Curves of a PNP/NPN Transistor in CB/CE Configuration.

N LR RN

To Measure Resistance of a Galvanometer by Half-Deflection Method.

REFERENCE BOOKS:

1.

Engineering Physics Gaur & Gupta

Applied Physics Vol.-1 Hari Harlal, NITTTR

Applied Physics Vol.-I1 Hari Harlal, NITTTR

A Text Book of Applied Physics N.S. Kumar

Rl el g

Principles of Physics Brijlal, Subhramanyam




DIP-122 APPLIED CHEMISTRY -11
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COURSE OBJECTIVE

It is essential that one has to understand the fundamentals of basic sciences before trying to learn
their application in various branches. In framing the curriculum of chemistry, emphasis has been laid
on the teaching of such topics, which have a bearing on the topics of various branches of engineering.
With this object in view, some important fundamental topics of chemistry have been Included in this
syllabus.

UNIT

CONTENTS

Contact
Hrs

Unit-1

Water: Sources of Water, Hardness of Water. Degree of Hardness, Estimation of]
Hardness by EDTA method, Problems on, Calculation of Hardness, Disadvantages of
Hardness, Softening Methods, Lime-Soda Method, Permutite Method, on -Exchange
Method, Problems on Softening of Water, Drinking Water, its Requisites, Purification
and Sterilization of Water.,

Fuels: Definition, Classification, Calorific Value (HCV and LCV) and Numerical
Problems on Calorific Value Combustion of Fuels, Numerical Problems on
Combustion, Solid Fuels, Coal and Coke, Liquid Fuels, Petroleum and its Distillation,)
Cracking, Octane and Catani Values of Liquid Fuels, Synthetic Petrol, Power Alcohol

10

Unit-I1

Corrosion: Definition, Theories ff Corrosion, Acid Theory (Rusting), Direct
Chemical Corrosion or Dry Corrosion, Wet Corrosion or Electro-Chemical Corrosion
(Galvanic and Concentration Cell Corrosion),Various Methods for Protection from
Corrosion,

Polymers: Definition, Plastics, Classification, Constituents, Preparation, Properties
and Uses of Polythene, Bakelite Ethylene and Nylon. Rubber, Natural Rubber,
Vulcanization, Synthetic Rubbers - Buna - N, Buna-S, Butyl and Neoprene

Unit-111

Cement and Glass: Manufacturing of Portland Cement, Chemistry of Setting and
Hardening of Cement, Glass: Preparation, Varieties and Uses.

Lubricants: Definition, Classification Properties of Lubricants: Viscosity, Oiliness,
Flash Point, Fire Point, Acid, Value, Saponification, Emulsification, Cloud and Pour
Point. Artificial Lubricants

Unit-1V

Miscellaneous Materials: Refractoriness’ : Definition, Classification and Properties,
Abrasives : Natural and Synthetic Abrasives, Paint and Varnish : Definition and
Function of Constituents Soap and Detergents : Definition, Properties and Uses,

New Engineering Materials: (Brief Idea of Following), Superconductors, Organid

Electronic Materials, Fullerenes, Optical Fibers.




PRACTICALS

1. Determination of pH Values of Given Samples.

2. Determination of Hardness of Water by EDTA Method.

3. Estimation of Free Chlorine in Water.

4. Determination of Acid Value of Oil.

5. Preparation of Soap.

REFERENCE BOOKS:

1. Engineering Chemistry-I(Hindi) Mathur & Agrawal.

2. Inorganic Chemistry Shivhare & Lavania.

3. Organic Chemistry Kumar & Mehnot

4. Practical Engineering Chemistry Dr Renu Gupta & Dr Sapana Dubey
5. Practical Engineering Chemistry in Hindi DrR. S. Sindhu & Dr. Roshan lal pitalia
6. A Text book of Engineering Chemistry S. K. Jain & K. D. Gupta

7. Engineering Chemistry Dr. K.L. Menaria & Dr Praveen Goyal




DIP-123 APPLIED MATHEMATICS -1I

COURSE OBJECTIVE

Mathematics is the root of engineering. To understand the engineering subjects the knowledge of
mathematics is required. This proposed syllabus of mathematics is essential for diploma students
of every engineering branch. The maximum number of problems related to engineering should be
given to the students in their home assignment. More and more practice of numerical problems is
needed for the better understanding of the subject.

UNIT CONTENTS Contact
Hrs.

Function: Definition of Function, Range and Domain of Function, Types of]
Function, Absolute Value Function, Exponential value Function, Identity Function,
Unit-I Reciprocal Function, Rational and Irrational Function, Increasing and decreasing 5
Function, Limits, Concept of Limit, L.H.L., R.H.L. Limit of Standard Functions,
Concept of Continuity and Differentiability at a Point (simple Problems)

Differential Calculus :Standard Formulae (Except Hyperbolic
Function),Derivative of Sum, difference, Multiplication and Division of two
Functions, Differentiation of Function of a Function, Logarithmic Differentiation,
Differentiation of Implicit Functions, Differentiation of Parametric Functions,
Differentiation by Trigonometric Transformations, Differentiation of a Function
wart. Another Function, Second Order Derivative,

Applications of Differential Calculus: Geometrical meaning of die / do. Tangents
and Normals, Angle of Intersection between two Curves ,Derivative as a Rate
Measurer, Errors and Approximations, Maxima and Minima of Function with one
Variable

Unit-I1 10

Integral Calculus, General Introduction of Integral Calculus, Integration of Sum
and difference of Functions. Integration by Simplification, Integration by
Substitution, Integration by Parts, Integration of Rational and Irrational Functions,
Definite Integral and its Properties,

Differential Equations: Definition of differential Equation. Order, Degree and
Unit-ITI | Solution of a differential, Equation. Solution of a differential Equation of First 10
Order and First Degree using: Variable Separable Method ,Homogenous Form,
Reducible to Homogenous Form, Linear differential Equation, Bernoulli's
Equation, Exact differential Equation, Substitution Method, Solution of Linear
Differential Equation of Higher order with Constant Coefficients, Applications of|
Differential Equations to L-R, L-C, L-C-R Circuits of Standard, Forms

Vector Algebra: Definition, Addition and Subtraction of Vectors, Scalar and
Unit-IV | Vector Product of two Vectors, Scalar Triple Product and Vector Triple Product, 5
Applications of Vectors in Engineering Problems,




REFERENCE BOOKS:

Differential Calculus

M. Ray, S. S. Seth, & G. C. Sharma

Integral Calculus

M. Ray, S. S. Seth, & G. C. Sharma

Engineering Chemistry

1. Mathematics XI & XII NCERT, New Delhi

2. Mathematics XI & XII Rajasthan Board, Ajmer
3. Polytechnic Mathematics H. K. Dass

4. Text Book on Differential Calculus Chandrika Prasad

5. Text Book on Integral Calculus Chandrika Prasad

6.

7.

8

Dr. K.L. Menaria & Dr Praveen Goyal




DIP-124 APPLIED MECHANICS

L P Cr
2 2 4
COURSE OBJECTIVE

The Subject deals with the understanding of basic concepts of statics and dynamics and its
application to various disciplines of engineering. Knowledge of this subject is essential for all the
disciplines of engineering for better understanding of their respective subjects

UNIT

CONTENTS

Contact
Hrs.

Unit-I

Force: Definition, Units, Different Types of Forces.

Coplanar Forces: Resolution of Forces, Law of Parallelogram of Forces,
Resultant of two or more Forces, Basic Conditions of Equilibrium, Lami's Theorem
(No Proof),Jib Crane, Law of Polygon of Forces (Only Statement)

Moment: Definition, Units & Sign Convention, Principle of Moments, Application
of Equilibrium Conditions for non-concurrent Forces,

Application of Principles of Forces & Moments: Levers & their Types.
Reactions of Simply Supported Beams (Graphical & Analytical Method), Steel
Yard. Lever Safety Valve, Foundry Crane

10

Unit-1I

Centre of Gravity: Concept, Centroid, And Calculation of C.G. of Regular
Bodies, Calculation of C.G. of Plain Geometrical Figures, Friction: Types of
Friction, Laws of Friction, Angle of Friction, Angle of Repose, Friction on
Horizontal and Inclined Plains, and Application of Laws of Friction Related to
Wedge, Ladder and Screw Jack.

Simple Machines: Basic Concepts, Loss in Friction, Inclined Plane Simple &
Differential Wheel and Axle (Neglecting Rope thickness),Screw Jack, Lifting
Crabs Systems of Pulleys, Worm and Worm Wheel.

Unit-111

Projectiles: Concept, Range, Maximum Height and Time of Flight, Equation of|
Trajectory, Calculation of Velocity of Projectile at Certain Height And at Certain
instant.

Newton’s Laws of Motion: Definitions, Momentum and its Unit, Application of]
Second Law of Motion

Unit-1V

Impact and Collision: Concept, Impulse and Impulsive Force, Law of]
Conservation of Momentum Collision Between Two Rigid Bodies, Newton’s
Experimental Law of Collision, Coefficient of Restitution,

Circular Motion: Concept, Motion under Constant Velocity, Motion under
Constant Acceleration, Relationship between Linear Velocity and Angular
Velocity, Centrifugal and Centripetal Forces, their Applications,

Work, Power and Energy: Work Done by a Constant Force Work Done by
Uniform Variable Force, Power, Indicated Power, Brake Power. Efficiency Power
required for an Engine on Horizontal and Inclined,(smooth and rough) Planes.
Energy, Potential Energy, Kinetic Energy of Rectilinear Motion, Kinetic Energy of
Circular Motion




PRACTICALS

1. | Use of Engineering Calculator.
2. | Verification of the Law of Parallelogram and Polygon of Forces, By using Force Board ,By using
Force Table

3. | Verification of the Principle of Moments in case of, Compound Lever, Bell crank Lever

4. | Determination of Reactions in Case of Simply Supported Beams.

5. | To Determine Coefficient of Friction between two Surfaces on, Horizontal Plane, Inclined Plane.

6. | Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Simple Wheel and axle

7. | Determination of Mechanical Advantage, Velocity Ratio and Efficiency of differential Wheel and

Axle

8. | Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Single Purchase Crab

9. | Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Double Purchase Crab

10.| Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Worm and Worm Wheel
11.| Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Screw Jack

12.| Determination of Mechanical Advantage, Velocity Ratio and Efficiency of First System of Pulleys
13.| Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Second System of Pulleys
14.| Determination of Mechanical Advantage, Velocity Ratio and Efficiency of Third System of Pulleys.
15.| Determination of Value of "g" by Simple Pendulum.
REFERENCE BOOKS:

1. Engineering Statics (in Hindi ) Ochre & Sony

2. Applied Mechanics (in Hindi) A.R. Paage

3. Applied Mechanics I. B. Prasad

4. Engineering Mechanics R.S. Khurmi

5. Engineering Mechanics A.R. Basu

6. Applied Mechanics Practical Soni & Chandel




DIP-125 ENGINEERING DRAWING

L| T| P| Cr
- 4| 2
COURSE OBJECTIVE

Drawing is the language of engineers. It is the only media of expressing thoughts and imaginations
for giving them the practical shape. For developing universal understanding, it is necessary to
follow certain universal conventions. This subject is essential for all the discipline of Engineering.

UNIT

CONTENTS

Contact
Hrs.

Unit-I

Sections and Conventions: Conventional Method of Representing Full, Half,
Removed, Revolved, Partial And Offset Section. Section Lines for Different
Material as per ISI recommendations.

Rivets and Riveted Joints: Different Types of Rivets -Snap Head, Pan Head with
Tapered Neck, Rounded Counter Sunk Head, Flat Counter Sunk Head. Lap Joint -
Single Riveted, Double Riveted (Chain Riveting and Zigzag Riveting),Butt Joint -
Single Riveted, Double Riveted Chain Riveting and Zigzag Riveting, (using
Single and Double Cover Plates)

Unit-11

Screw Threads and Fasteners: Classification of Threads, Profiles and uses of -
Metric, BSW, Square, ACME, Knuckle, Sellers Threads, Machine Screw —
Fillister, Flat Counter Sunk, Rounded Counter Sunk, Cup and Socket. Set Screws

— Oval, Conical, Flat and Cup Pointed, Hexagonal Bolt and Nut, Stud and Collar
Stud.

Foundation Bolt and Locking Devices: Drawing and uses of Rag, Lewis and Eye
Bolt, Locking by Simple Lock Nut, Split Pin and Spring Washer,

Castle Nut, Locking by Plate.

Unit-111

Keys and Pulleys: Drawing and uses of Various Types of Keys - Saddle
Key - Hollow and Flat, Sunk, Rectangular, Square, Key with Gibb Head,
Woodruff Key, Pulley - Straight Arms flat Belt Pulley, V-Belt Pulley, Shaft
Couplings: Muff Coupling, Protected Type Flange Coupling.

Bearings: Simple Bush Bearing.

Unit-1V

Building Drawing: Introduction of Orientation and Sun Chart Diagram of]
Residential Building. Section of a Wall Including Foundation, Sectional Plan of]
One Room and Toilet from Given Sketch




PRACTICALS

1. Riveted Joints.

2. Screw Threads and Fasteners
3. Pulleys

4, Couplings

5. Bearing

6. Building Drawing

Preparation of following Drawings in Sketch Book (Home Assignment) :

1. Various Types of Rivet Heads

2. Section and Conventions

3. Set Screws

4, Machine Screws

5. Foundation Bolts, Keys

REFERENCE BOOKS:

1. Machine Drawing N D Bhatt

2. Machine Drawing V. Laxmi Narayan
3. Machine Drawing P S Gill

4, Machine Drawing M L Mathur

5. Engineering Drawing (Hindji) B K Goyal

6. Mechanical Engineering Drawing (Hindi) Gupta & Kumar
7. Engineering Drawing A C Parkinson




ENY 121 BASICS OF RENEWABLE ENERGY

T| P Cr
2 1 0 3
COURSE OBJECTIVE

This course on conventional energy resources aims at making the students familiar with various forms
of energy. The students will also learn about various non-conventional energy resources.

UNIT

CONTENTS

Contact
Hrs.

Unit-I

RENEWABLE ENERGY SCENARIO:SOLAR ENERGY: Introduction,
Expectations from the Renewable Energy during 11" Plan, Estimated Potential
and Installed Capacity of Major Renewable, Energy Technologies in India,
Advantages and Disadvantages of Renewable Energy, Solar Energy Potential,
Solar Energy Uses, Direct use of Solar Energy, Solar Collectors, Low
Temperature Solar Collectors, Medium Temperature Solar Collectors, High
Temperature Solar Collectors, Model Solar Cities, Advantages and
Disadvantages of Solar Energy.

Unit-1I

BIOMASS ENERGY: Introduction, Resources of Biomass, Classification of
Biomass Resources, Availability of Biomass, Composition of Biomass,
Energy Content of Biomass, Characterization of Biomass, Effect of Calorific
Value, Effect of Moisture Content, Effect of Ash Content, Effect of Volatile
Matter, Effect of Fixed Carbon Effect of Ash Melting Point, Effect of Bulk
Density, Environment Effects of Biomass.

Unit-111

BIOGAS ENERGY: Introduction, Energy, Environment and Health, Main
Sources for Biomass for Biogas Production, Biogas, Plant Size and
Requirement of Number of Cattles, Characteristics of Feed Materials, Process,
Stoichiometric Calculations of the Biogas Yield and Composition, Process
Parameters Affecting the Biogas Production, Organic Loading Rate (OLR),
pH-Value, Alkalinity, Temperature, Carbon to Nitrogen Ration, Nutrients and
Trace Elements, Hydraulic Retention Time (HRT), Toxicity, Degree of
Mixing, Efficiency of Gas Production and Uses, Major Benefits

Unit-1V

Wind Energy Introduction: The History of Wind, How Wind Machines
Work Types of Wind Machines, Horizontal-axis, Vertical-axis, Wind Power
Plants, Wind Production, Wind and the Environment, Wind Energy for Water
Pumping and Off-grid Power, Generation, Water-pumping, Windmill, Aero
generator, Wind-solar Hybrid Systems, System Availability and
Repair/Servicing Facility, Potential and Achievement, Success Stories.




OTHER FORMS OF RENEWABLE ENERGY: Introduction Geothermal
Power, Use of Geothermal Energy, Geothermal Power Plants and
Environment, Ocean and Tidal Energy, Ocean Thermal Energy, Tidal Energy,
Advantages and Disadvantages of Tidal Energy, Hydrogen and Fuel Cells,

Unit-V | Hydrogen as Fuel, Hydrogen as Energy Carrier, Hydrogen Fuel Cells Produce
Electricity, Hydrogen Use in Vehicles, Fuel Cells, Fuel Cell Components,
Advantages of Fuel Cells, Bio fuels, 1st-Generation Biofuels, 2"_Generation
Bio fuels, Hydropower, Hydropower and Environmental Impacts

REFERENCE BOOKS:

1 Renewable energy resources Tiwari and Ghosal/ Narosa

2. Non-Conventional Energy Ashok V Desai /Wiley Eastern
3. Non-Conventional Energy Systems K Mittal /Wheeler

4, Solar Energy Sukhame

5. Non-Conventional Energy Sources G.D. Rai

6. Renewable Energy Technologies Ramesh & Kumar /Narosa




DIP-126 ENIVIRONMENTAL SCIENCE

L T| P Cr
2 1 0,3
COURSE OBJECTIVE

This course will help students to develop an understanding of various environmental issues, Need for sustainable
development, Solid waste disposal, Degradation of environment, Global warming, The depletion of ozone layer,
Loss of biodiversity and various environmental laws.

UNIT

CONTENTS

Contact
Hrs.

Unit-1

Environment: Definition, scope and importance of Environmental Science; Interaction
between man and environment; Components of environment (atmosphere, hydrosphere,
lithosphere and biosphere).

Ecosystem: Structure and components; Aquatic Ecosystems (Freshwater, Marine,
Wetlands), Terrestrial ecosystem (Forest, Grassland, Agro & Desert); Energy flow in
ecosystem; Biogeo- chemical cycles (Nitrogen, Carbon, Phosphorus, Water); Food Chain,
Food Web and Ecological Pyramids.

10

Unit-11

Population and Biotic Community: Characteristics of population; Population growth
(vis-a-vis the concept of Carrying capacity); Concept and characteristics of Biotic-
communities (concept of habitat, niche, keystone species, dominant species, flagship
species, ecotones, edge effect).

Self Sustenance of Ecosystem: Homeostasis in natural ecosystems; Ecosystem stability
and resilience; Biodiversity and ecosystem stability; Ecological succession (primary and
secondary); Climax communities and trends in succession.

10

Unit-111

Biodiversity and Conservation: Concept and value of biodiversity; Biodiversity at
different levels (genetic, species and ecosystem); Threats to biodiversity; Hotspots of
biodiversity; Biodiversity protection (a sustainable approach), Biodiversity Act. 2002.

10

REFERENCE BOOKS :

1. Ecology from Individuals to Ecosystems. | Begon, M., Townsend, C. R., and Harper, J. L.
Wiley-Blackwell, USA. (2005). Edwards, Andres R. (2005)

2. Ecology: Theories and Applications, 4th | Stiling, Peter, (2001).
edition. Prentice Hall.

3. A Primer of Ecology, 4th edition. Sinauer. Gotelli, Nicholas J. (2008).

4, Fundamentals of  Ecosystem  Science. | Kathleen C. Weathers (2012).
Academic Press




DIP-127 WORKSHOP PRACTICE-II

L P | Cr
- 412
COURSE OBJECTIVE

Every student of diploma course is expected to have the knowledge in basic shops like fitting,
plumbing, carpentry, welding, sheet metal. It is expected that students should be able to carry out
minor installation work / repair work of domestic appliances independently. The theoretical / practical
knowledge thus gained will be helpful in achieving that end. With this view this subject is to be taught in
all the branches of diploma.

UNIT CONTENTS Contact
Hrs.
Carpentry Shop: Theory: Knowledge of] Exercises :
Common Indian Timbers. Name, Functions, 1 . Preparation of Cross-Half Lap
Material and Specifications of Common Joint.
Hand Tools, Holding Tools, Cutting 2. Preparation of Dovetail Joint.
Tools, Measuring and Marking Tools used in 3. Preparation of Bridle Joint.
Unit-1 Carpentry, Safety Measures. Introduction of] 4. Preparation of Mortise and 10
Carpentry Joints and their relative Tenon Joint.
Advantages and uses. Elementary Idea about . . .
the Woo%rlen Polishing Work. In‘fr}:)duction to 3. Preparation .ofMltre Jomt.
Various Carpentry Machine (Band Saw, 6. Demonstration of Job on
Circular Saw, Wooden
Wood Turning Lathe, Wood Planner) Polishing Work
Sheet Metal Shop: Exercises :
Theory : Preparation of following utility Jobs
Name, Functions and Specification of Involving Various Sheet Metal Joints
Common Sheet Metal Tools Like Slakes, (Single and Double Hem Joints,
Hammers, Hand Snips, Hand Wired Edge, Lap Joint, Grooved
Punches, Groovers, Rivet Sets, Chisels Seam Joint, Single and Double Seam
Name and Function of Marking and Joint) and
Unit-IT Measuring ~ Tools-Scale, ~ Circumference| Exercises (Soldering and Riveting 10
Rule, Joints) 1. Preparation of a Soap Tray &
Straight Edge, Scriber, Semi Circular Mug 2. Preparation of Funnel,
Protector, Trammel. Preliminary Idea of
Simple Sheet Metal Operations, Different
Types of Sheet Metal Edges and Joints,
Riveting Methods. Development of Surface
in Sheet Metal Work.
REFERENCE BOOKS:
1. Workshop Technology Gupta & Malan
2. Workshop Technology Kumar & Mittal
3. Workshop Technology Hajra, Chaudhary
4. Workshop Technology B.S. Raghhuwanshi
5. Workshop Technology (Hindi) Tahil Maghnani
6. Workshop Technology (Hindi) Vinay Kumar
7. Domestic Devices and Appliances K.B. Bhatia




DIPME-211 STRENGTH OF MATERIALS

COURSE OBJECTIVE

In Engineering every structure or machine element is designed for a particular application. Then it is
tested. A Diploma holder should be capable of designing the various elements for particular requirements. For
this he must be able to calculate the stresses in an elements and their nature.

UNITS CONTENTS Contact
Hrs.

Simple Stress and Strain : Various mechanical properties, Elasticity, Plasticity,
Ductility, Brittleness, Toughness, Hardness, Concept of stress and strain, Type of
force - Direct, shear, Stress - Tensile, compressive, shear, Hook's law, Statement of
Hook's law, Young's modulus of elasticity, Tensile test diagram, Gauge length,
Limit of proportionality, Elastic limit, Yield point, Yield strength, Ultimate stress,
Rupture strength, Nominal stress, Proof stress, Working stress and factor of safety,
Stress and strain calculations, Principle of superposition, Bar of homogeneous
section, Bar of uniform cross-section, Bar of steeped cross-section, Bar of composite
section, Temperature stresses, Homogeneous section, Composite section, Shear
stresses, Modulus of rigidity, Complementary shear stress, Concept of single shear 8
Unit-I | and double shear, Shear strain, Poisson's ratio and volumetric strain, Lateral
strain, Longitudinal strain, Volumetric strain, Bulk modulus, Relationship
between elastic constants (Derivation),E=3K(1-2/m),E=2N(1+1/m),
E=9KN/(3K+N),Compound Stress: Introduction, Stress components on an inclined
plane,  Induced by direct stresses, Induced by simple shear, Induced by direct and
simple shear stresses, Mohr's circle: For like direct stresses, For unlike direct
stresses, For two perpendiculars direct stresses with state of simple shear, Principal
stresses and planes, Major principal stress, Minor principal stress, Mohr's circle
method for principal stresses, Strain Energy: Introduction, Strain energy from
stress - strain diagram, Proof resilience, Types of loading - gradual, sudden, impact,
Stress in gradual loading, Stress in sudden loading, Stress in impact loading

Bending Moments and Shear Force: Basic concept, Types of support, Movable
hinge support, (roller), Immovable hinge support, Fixed support, Types of beam,
Cantilever beam, Simply supported beam, Fixed beam, Continuous beam,
Overhanging beam, Types of load, Point load, Distributed load - uniformly and non-
uniformly, Shear force and bending moment, Concept and calculation of shear force
and bending moment, Sign convention for shear force and bending, moment, Bending
moment and shear force diagrams (for point loads, U.D.L. and their combinations),
Cantilever beam, Simply supported beam, Simply supported beam with overhang
Unit-II | Moment of Inertia: Concept of moment of Inertia, Radius of gyration, Parallel axis 7
theorem, Perpendicular axis theorem, Moment of Inertia of various section,
Rectangle, Triangle, Circle, Moment of inertia of unsymmetrical section like: T-
section, channel section, L-section etc.

Bending Stresses in Beams: Concept of bending stress, Theory of simple bending,
Assumptions in theory of simple bending, M =f=E. use of equation I y R (with
proof),Design criterion and section modulus, Section modulus, Calculation of max
bending stress in beams of, rectangular, circular, I and T section

Shear Stress in Beams: Concept, Use of equation ¢ =F/Ib *(A’y), Shear stress
distribution, diagram of various sections, Rectangle, I section, Channel section, H
section,+ section, Circular section, Deflection: Concept of deflection of a beam, Use
of standard formula for, calculating deflection (for point loads, U.D.L. and their 7
combination),Cantilever beam, Simply supported beam, Columns and Struts:
Concept of column and struts, Modes of failure, Types of column; long and short,

Unit-111




Buckling loads, Slenderness ratio, Euler's formula (without proof),Both ends hinged,
One end fixed and other end free, Both ends fixed, One end fixed and other end,
hinged, Limitations of Euler's Formula, Equivalent length, Rankine's formula

Torsion of Shaft: Concept of torsion, Angle of twist, Polar moment of Inertia,
Assumptions in the theory of pure torsion, Derivation and use of, Q=T=N R J 1
,Relation between power and torque, Combined stress due to bending and torsion in
solid and hollow shaft, Springs: Introduction and classification of springs, Flat
carriage springs, Application of flat carriage springs, Determination of number of
leaves and their sections, deflection and radius of curvature, Quarter elliptical spring,

Unit-1V | Closely coiled helical springs: Application of closely coiled helical springs,
Determination of deflection, angle of twist, number of coils and stiffness, under axial
loading in closely coiled helical springs. Thin Cylindrical Shells: Use of cylinders,
Stresses due to internal pressure, Circumferential stress or hoop stress, Longitudinal
stress, Design of thin cylinders - calculation of the various dimensions of a thin
cylinder, Combined Direct and Bending Stress: Effect of eccentricity, Stress due to
eccentric load, Middle third rule, Quarter rule,

PRACTICALS

1 Study of extensometers
2. Study and operation of UTM
3. Tensile test on mild steel specimen and plotting stress strain curve.
4. Bending test on timber beams.
5. Compression test on common structural materials viz. timber, cast iron etc.
6. Determination of toughness of cast iron and mild steel specimen by Charpy and Izod test.
7. Hardness test by Brinell and Rockwell test.
8. Determination of deflection for various types of loading
9. Torsion test on brass and mild steel
10. Determination of stiffness of close coiled spring

REFERENCE BOOKS :

1. Strength of Materials & Theory of Structures (vol. I) B.C.Punmia

2. Strength of Materials Ramamurtham
3. Strength of Materials Junarkar

4, Strength of Materials R.S. Khurmi
5.

Strength of Materials (Hindi) Gurcharan singh




DIPME-212 MATERIALS AND PROCESSES

COURSE OBJECTIVE

Diploma holders in mechanical & automobile engineering are required to make use of different materials for
various applications. For this purpose, it is necessary to teach them basics of metal structure, properties, usage
and testing of various ferrous and nonferrous materials and various heat treatment processes. This subject
aims at developing knowledge about characteristics, testing and usage of various types of materials
used in mechanical automobile engineering industry. Manufacturing processes are also important for an
Engineer and this subject provides an opportunity to the student to learn about various welding processes and
foundry work.

UNIT CONTENT Contact
Hrs.

(A) Engineering Materials:

Classification and Properties of Materials :Introduction to engineering materials,
Classification of materials, Thermal, chemical, electrical, mechanical properties of
various, materials, Selection criteria for use in industry, Structure of Metals and
Their Deformation :.1 Metal structure, Arrangement of atoms in metals, Crystalline
. structure of metals, Crystal imperfections, Deformation of metal, Ferrous Metals
Unit-I | .(Cjassification of iron and steel, Sources of Iron ore and its availability, Manufacture 8
of pig iron, wrought iron, cast iron and steel, Effect of various alloying elements on
steel, Non Ferrous

Metals: Important ores and properties of aluminum, copper, zinc, tin, lead, Properties

and uses of nonferrous alloys

Engineering Plastics and Fibers :Introduction and use of plastics and fibers,
Classification of plastic (Thermoplastic and thermosetting),Classification of fibers
(Inorganic and organic fibers

Insulating Materials: Various heat insulating material like asbestos, glass, wool

Unit-I1 | thermocole, cork, puf, china clay and their use. Testing of Metals and Alloys 6
:Identification tests : appearance, sound, spark, weight, magnetic, microstructure,
filing, Fundamentals of Heat Treatment :Principles of heat treatment, Iron-carbon
diagram, TTT curve in steels and its importance, Introduction of various heat treatment
processes

(B)Manufacturing Processes :

Welding Process: Principle of welding, Classification of welding process,
Advantage and limitation of welding, industrial applications of welding. Gas
Welding :Principle of operation of oxy-acetylene gas welding, Gas welding
equipment’s : gas welding torch, blow pipe, pressure regulators, Oxy- acetylene gas
cutting, construction of gas cutting torch, Electric Arc Welding : Principle of
operation, A.C and D.C arc welding, Arc welding machine and equipment, Effect of
polarity, Electrodes (Metal and Carbon), Flux and their functions, Other Welding
Processes : Resistance welding : Spot, butt, flash, Seam, percussion and projection
welding, Submerged arc welding, Welding distortion, welding defects, method of
controlling welding defects and, inspection of welded joints, Modern Welding
Methods :Principle of operation, advantage, disadvantages, application, Tungsten
inert gas welding (TIG),Metal inert gas welding (MIG), Brief concept of following,
Thermit welding, Electro slag welding, Electron beam welding, Ultrasonic welding,
Laser beam welding

Unit-IIT




Foundry: Pattern — Types, materials and allowances. Molding sends : Types and
Properties (permeability, refractoriness, adhesiveness, cohesiveness, strength, flow
ability, collapsibility), Molds :Types of molds, Steps involved in making a molds,
Elementary idea of gating & risering, Core :Function of core, Type of core according

Unit-IV| to shape & position of core. Molding Furnaces, Construction & Cupola, Introduction 8

of tilting type Crucible Furness, Elementary Idea, Advantages, Disadvantages and
Application of following special, Casting Techniques :Die casting - Hot chamber, cold
chamber process, Investment or lost wax process, Centrifugal casting - True, Semi
centrifugal, centrifugal, Shell molding, Types of Casting defects

PRACTICALS

1 Identification of different metals (ferrous & Non Ferrous) by various methods. (e.g.

' appearance, sound, spark,

2. weight, magnetic, microstructure, filing

3. Study of heat treatment furnace.

4. Study of metallurgical microscope

5. Exercise of TIG welding

6. Exercise of MIG welding

7. Exercise on spot welding

8. Study of pattern making procedure

9. Study of mold making procedure

10. Study of Cupola furnace

Study of thermocouple and pyrometer. Study casting procedure and inspection of casting defects

1L (visual inspection )

Note: Industrial visit may be arranged for study experiments.

REFERENCE BOOKS :

1. Engineering Material B.K. Agarwal

2. Elements of Metallurgy H.S. Bawa

3. Materials and Metallurgy Lab Manual Adithan & Bahl

4, Engineering Materials O.P. Khanna

5. Material Science R.K. Rajput

6. A Text Book of Welding Technology O.P. Khanna

7. Welding Technology Tahil Maghnani

8. A Text Book on Foundry Technology M.Lal & O.P.Khanna
9. Foundry Engineering Tahil Meghnani

10. Foundry Technology O.P. Khanna & M. Lal
11. Manufacturing Process — | R.K. Yadav




DIPME-213 MACHINE DRAWING

T | P Cr
0 6 3
COURSE OBJECTIVE

clear.

For better communication and effective working in Mechanical and automobile industries, motor
garages, service stations, and other fields, the knowledge of MACHINE drawing is very essential. In the
present time, computer is becoming more and more importance in every field, so the engineering drawing is
also not untouched with it. Computer aided drawing makes the work of drawing, easier, faster, accurate and

UNIT

CONTENT

Contact
Hrs.

Unit-I

Machining Symbols and Tolerances: Introduction of limits, fits, tolerances.
Machining symbol, Application of machining symbol, Indication of machining
allowance, Indication of surface roughness, Tolerancing, Unilateral and Bilateral
tolerance, Standard tolerance, Symbols for tolerance, deviation and fits, Gear tooth
profile, Gear types and gear nomenclature (spur, helical and bevel gears),Drawing
involutes tooth profile (spur gear only) by-Approximate method, Prof. Unwin’s
method, Cam profile, Types of cams and followers, Types of follower motions,
Construction of disc cam profile with knife edge follower

Unit-1I

Working Drawing :Piston and Connecting rod, Crankshaft, Bush bearing, ball bearing
and roller bearing, Lathe spindle, Assembly Drawing: Drilling jigs, milling jigs,
Stepped pulley, fast and, loose pulley, V — belt pulley, Footstep bearing, Plummer block
and Universal coupling, Lathe tail stock and Shaper tool head, Fuel injector and Fuel
injection pump (jerk type)Machine vice and screw jack

Unit-I1T

Computer Graphics :Application software :- Introduction of CAD and similar
software, application like, CATIA , Pro / Engineer and other, Getting Started — I,
Starting AutoCAD —AutoCAD screen components — Starting a drawing: Open
drawings, Create drawings,(Start from scratch, Use a template & Use a wizard) —
Invoking commands in AutoCAD — Drawing lines in AutoCAD - Co-ordinate
systems: Absolute co-ordinate system, Relative co-ordinate system — Direct,
distance method — Saving a drawing: Save & Save As — Closing a drawing — Quitting
AutoCAD, Getting Started — II, Opening an existing file — Concept of Object — Object
selection methods: Pick by box, Window selection, Crossing Selection, All, Fence,
Last, Previous , Add, Remove — Erasing objects: OOPS command, UNDO, REDO
commands — ZOOM command — PAN command, Panning in real, time — Setting
units — Object snap, running object snap mode — Drawing circles, Draw Commands,
ARC command — RECTANG command — ELLIPSE command, elliptical arc —
POLYGON command (regular polygon) — PLINE command — DONUT, command
— POINT command - Construction Line: XLINE command, RAY command —
MULTILINE command

Unit-1V

Editing Commands MOVE command — COPY command — OFFSET command —
ROTATE command — SCALE command — STRETCH command — LENGTHEN
command -TRIM command -EXTEND command - BREAK command -
CHAMFER command — FILLET command —ARRAY command — MIRROR
command —MEASURE command — DIVIDE command — EXPLODE command —
MATCHPROP command —Editing with grips: PEDIT Drawing Aids Layers — Layer
Properties Manager dialog box — Object Properties: Object property toolbar,
Properties Window — LTSCALE Factor — Auto Tracking — REDRAW command,
REGEN command Creating Text Creating single line text — Drawing special characters
— Creating multiline text —Editing text -

12




Text style Basic Dimensioning Fundamental dimensioning terms: Dimension lines,
dimension text, arrowheads, extension lines, leaders, centre marks and centerlines,
alternate units — Associative dimensions —Dimensioning methods —Drawing leader
Inquiry Commands AREA — DIST — ID — LIST — DBLIST — STATUS — DWGPROPS,

Editing Dimensions diting dimensions by stretching — Editing dimensions by
trimming & extending — Editing dimensions: DIMEDIT command - Editing
dimension text: DIMTEDIT command - Updating dimensions - Editing

dimensions using the properties window — Creating and restoring Dimension, styles:
DIMSTYLE, Hatching BHATCH, HATCH commands — Boundary Hatch Options:
Quick, tab, Advance tab — Hatching around Text, Traces, Attributes, Shapes and
Solids— Editing Hatch Boundary — BOUNDARY command, Blocks The concept of
Blocks — Converting objects into a Block: BLOCK, BLOCK commands -
Nesting of Blocks — Inserting Blocks: INSERT, MINSERT commands — Creating
drawing files: WBLOCK command — Defining Block Attributes — Inserting Blocks
with Attributes — Editing Attributes, Plotting Drawings in AutoCAD PLOT command —
Plot Configuration — Pen Assignments — Paper Size &Orientation Area — Plot Rotation
& Origin — Plotting, Area — Scale, Draw isometric views of simple objects. Introduction
of 3D modeling, Wire frame and surface modeling

REFERENCE BOOKS :

L. AutoCAD for Windows Bible (with Applications) / Sham Ticked /
Golgotha Publications Pvt. Ltd.

2. Advanced AutoCAD Robert M. Thomas / Sybex BPD

3. AutoCAD Part—1 & 2 Banglay Prokashito Tutorial / CD Media /
Sonolite, 55, Elliot Road, Kolkata

4. Auto CAD George omura

5. Machine drawing P. S. Gill

6. Machine drawing Laxmi narayan

7. Machine drawing R. B. Gupta

8. Machine Drawing N.D. Bhatt




DIPEE-211 ELECTRICAL AND ELECTRONICS ENGINEERING

L Cr
3 0 2 4
COURSE OBJECTIVE

This subject is designed to give basic knowledge of electrical m/c such as transformer, A.C. /D.C.
machine. Diode, transistor, digital and power electronics, relays, timers and photo electric devises.

Unit

Content

Contact
Hrs

Unit-1

D.C. Machines: Construction, Operation of D.C. generator, Operation of D.C.
motor, Types of D.C. generator and motor, I Starters, Speed control methods,
Characteristics of D.C. motors

Transformer: Construction of single phase transformer, Types of transformer,
Principle of operation, E.IM.F equation, Testing of T/F, Polarity test, Open circuit
test, Short circuit test, Efficiency and losses, Voltage regulation, Single phase
auto transformer, Types of 3 phase transformers, Cooling methods, Induction
Motor: Construction and working principle of single-phase induction motor, Types
of single phase induction motors (description only),Production of rotating magnetic
field by three phase currents. Construction and working principle of three-phase
induction motor, Torque equation, Torque slip characteristics, Starting and speed
control of 3-phase induction motor, Various types of starters, Methods of increasing
starting torque, Application. Industrial Drives: Elementary idea for industrial
drives, Application of industrial drives in following fields Rolling mill, Textile
mills, Paper mill, Crane, Mines, Lathe machine, Pumps, Food processor,
refrigerators punches

Unit-11

Electric Heating: Advantages of electric heating over other types of heating,
Principle of operation, construction and uses of electrical heating in -Resistance
heating, Induction heating, Arc heating, Brief idea of high frequency heating,
dielectric heating and its application, Illumination: Nature of light, Standard terms
and definitions, Laws of illumination, Types of lamps, Tungsten, Halogen, Sodium,
Neon, Mercury vapor lamp, Fluorescent tubes.

Instrumentation and Measurement: Principle, construction and working of the
following measuring instruments -Ammeter and voltmeter (moving coil and moving
iron type), Dynamometer types wattmeter, Single phase AC energy meter,
Multimeter and megger, Transducers, Measurements of mechanical quantities like
pressure, strain, temperature

Unit-111

Semiconductor and P-N Junction Diode: Intrinsic and extrinsic semiconductor,
Description of conductor, insulator and semiconductor-N junction diode, Space
charge and barrier potential, Volt-ampere characteristics (forward and reverse bias),
Zener and avalanche breakdown, LED and LCD, Bipolar Junction Transistor:
Fundamentals of BJT operation, Amplification phenomenon, CE, CB and CC
configuration and DC current relationship, Input and output, characteristic of CE,
CC and CB. Digital Electronics: Binary, Decimal, Octal and Hexadecimal number
system, Logic gates - OR, AND, NOT, NAND, NOR, Ex-OR, Ex-NOR

Unit-1V

Unit- Power Electronics: Introduction of SCR's, Diac, Triac, UJT, Series and
parallel connection of SCR's Half wave and full wave rectifiers using SCR's with
resistive and inductive load, Snubber circuit, Application of SCR's in speed control
of AC and DC motors. Relays Contactors and Timers: Type of relays, Relay




parts, Construction and working of relays, contactors and timers. DC operated time
delay relay, AC operated time delay relay. Photo Electric Devices: Photo cells
Photo transistors, LDR’s ,Solar cells — working principle and applications

PRACTICALS

Preparation of following on Imperial Size Drawing Sheet :4

1 Study of D.C. machines.

2. Study of D.C. starter

3. Connecting starting and reversing the direction of D.C. motor

4. Determination of turn ratio of transformer

5. Open circuit and short circuit test on a single phase transformer

6. Connecting, starting and reversing the direction of 1-phase induction motor
7. Starting of 3 phase Induction motor by D.O.L. starter / star- delta starter motor.
8. Study of various types of transducers.

9. Use of megger and multimeter.

10. To plot V-I characteristics of P-N diode.

11. | To plot V-I characteristics of Zener diode.

12. | To plot V-I characteristics of NPN transistor in CE, CB, CC configuration.
13. To plot V-I characteristics of PNP transistor as above

14. Study of logic gates of- AND, OR, NOT , NAND, NOR, Ex-OR, Ex-NOR
15 | Study and testing of solar cell and photo cells

REFERENCE BOOKS :

1. Power Electronics P.S. Bhimbara

2. Electronics K. Mehta

3. | Integrated Electronics Millman Halkias

4. Industrial Electronics Bhattacharya

5. Basic Electronics B.L. Theraja

6. Electronics Principles (For Mechanical) L.M. Shaikh

7. Industrial Electronics & control (Hindi) Kumar & Tyagi (Nav Bharat)

8. | Electrical Engineering (Hindi & English) K.D. Sharma

9. Electrical Technology B.L.Theraja

10. | Utilization of Electrical Power H.Pratap

11. | Electrical and Electronic Instrumentation& H.Cotton
Measurement




DIPME-215 THEORY OF MACHINES

COURSE OBJECTIVE

An engineer should be well acquainted with the motion of mechanism of different machine element. With
this view the study of Theory of machine is very much important. The contents of this subject include
simple mechanism, kinematics of machine, dynamics of reciprocating parts, friction involved in the
machine elements, power transmission, governors, balancing and vibrations in machine.

UNIT CONTENT Contact
Hrs.

Simple Mechanism: Introduction to link, kinematic pair, kinematic chain, structure,
mechanism, machine, Slider crank mechanism and its inversion, Double slider crank
chain, Example of mechanism with higher pairs, Velocity and Acceleration in
Mechanism: Velocity diagrams of four bar and single slider crank mechanisms
Unit-I | by relative, velocity method and instantaneous centre method, Acceleration diagram 8
of four bar chain and reciprocating engine mechanism, carioles components, Dynamics
of Reciprocating Parts: Analytical method for velocity and acceleration of piston,
Piston effort, crank pin effort, turning moment diagrams, Fluctuation of energy and
speed, Energy of a flywheel, Calculating the weight of flywheel.

Friction: Friction of collars and pivots, Friction clutches-plate clutch and centrifugal
clutch, Friction in journal bearings, Rolling friction, Transmission of Power: Flat
and V-belt drives, Velocity ratio of belt drives, slips in belt, and creep in belt. Length
of open and cross belt drives, Power transmitted by a belt, Ratio of driving tension,
Unit-IT | centrifugal tension, Condition for the maximum, power transmission, initial 7
tension in the belt. Chain drives - types of chain drives, roller chain and inverted
tooth chain. Gear drives - Types of gear wheels, proportions of gear tooth, Gear trains
- Simple gear train, compound gear train, reverted gear train and simple, epicyclical
gear train.

Balancing: Static and dynamic balancing, need of balancing, Balancing of single
rotating mass by a single mass in the same plane, by two masses, rotating in different
Unit-1II | planes. Partial primary balancing of a single cylinder reciprocating engine, Vibration: 7
Causes of vibrations in machine, their effects and method of reducing them, Free or
natural vibration, Forced vibration, Damped vibration.

Governors (No derivation & numerical): Introduction and classification, Methods of
governing (Quality, Quantity and hit and miss governing), Dead wt governors (watt,
porter and proell), Spring control governors (hartnell and Wilson hartnell ),Concept of
sensitivity, stability, isochronisms, hunting, effort and power.

Unit-IV Brakes and Dynamometer: Introduction, function, capacity of brakes :Block and shoe 8

brake, Band brake, Internal expanding brake, Functions of dynamometer, Pony brake,
Rope brake and Froude's hydraulic, dynamometer, Gyroscope — Introduction and
principle, Gyroscopic couple

REFERENCE BOOKS :

1. Theory of Machines Jagdishlal

2. Theory of Machines R.S.Khurmi

3. Theory of Machines Abdullah Sharif

4. Theory of Machines Malhotra, Gupta

5. Theory of Machines S.S. Ratan




DIPME-216 MEASUREMENT AND METROLOGY

Cr
2 0 4 4
COURSE OBJECTIVE:-

Subject covers the study of various components used in various machines. This also deals with
various types of cutting fluids and their property. Technicians have to carry out the job of
measurement and inspection in the factories for controlling the quality of products. Therefore they
must have the knowledge of science of measurements or metrology. They must be familiar with the
concept and technique of inspection and quality control methods. The subject has been designed to
impart all the related and concerned knowledge to the student to fulfill the need.

UNIT

CONTENT

Contact
Hrs.

“m

easurement :

Unit-I

Cutting Tools and Materials: Cutting tools, Standard shape of single point tool,
Cutting angles, effect of rake angle, importance of clearance angle, Heat produced
by cutting and its effect, Cutting speed, feed and depth of cut, Materials, Materials
of cutting tools and their properties, High-speed steel, cobalt steel, tungsten carbide,
cemented carbide, satellite, diamond, ceramics. Lathe Machine: Specifications and
Classification of lathe machines, Constructional features of a centre lathe and its
function, Functions of various parts of lathe, Different operations, which can be
performed on the centre, lathe with and without, attachments. Calculation of gear
trains for thread cuttings ,Lathe attachments and lathe accessories, Drilling
Machines :Description, working and uses of different drilling machines, Multi
spindle drill, gang drill, deep whole drill and small diameter hole drill machines.
Specifications and constructional features of radial arm and upright drilling
machines, Work holding devices, tool holding devices, Various operations of
drilling machines e.g. drilling, reaming, boring, counter-boring, counter sinking,
spot facing, tapping. Selection of drill

Unit-11

Shaping, Planning and Slotting Machines: Specification, constructional features
working and uses of various types of shapers, planers and slotters Mechanism used
in shaper - crank and slotted link, whit worth quick return and hydraulic
mechanism, Feed mechanism of planner Various works holding devices and
clamping devices used on shaper and planner Various shaper and planner
operations, Shaper and planner tools, Cutting speed, feed and depth of cut on shaper,
Difference between shaper, planner and slotter, Cutting Fluids and Cooling
Process: Types of cutting fluids and coolants, Functions of cutting fluid and its
action, Difference between cutting fluid and coolant, Selection of cutting fluids for
different material .

(B) Metrology

Unit- III

Introduction to Metrology: Units and standards of measurement, International,
National and company standards, Line and end standards, Errors in measurement,
Precision and accuracy, Linear and Angular Measurement: Vernier caliper,
micrometers, height and depth gauges, Bevel protractor, sine bar, slip gauges, angle
gauges and clinometers, Auto collimator, angle dekkar, Taper measurements,
Cylinder bore gauge, Telescopic gauge, feeler and wire gauge

Measurement of Surface Finish: Meaning of surface texture, primary and
secondary texture Terminology of surface roughness, Factors affecting surface
finish, Representation of surface roughness parameters CLA and RMS wvalues,
Comparison and direct instrument methods of surface finish measurements.

Comparators: Classification, advantages and working mechanism of dial




indicators, pass meters Mechanical, Electrical, Electronic and pneumatic
comparators

Light Wave Interference: Principle of interference, Interferometer applied to
flatness testing, N.P.L. flatness interferometer, Gear and Screw Measurement:
Screw thread terminology, errors in threads, Effective diameter measurement by two
wire and three wire methods, Major and minor diameter measurement, Thread
Unit- IV | micrometers, Gear tooth terminology, Gear tooth Vernier caliper and its application, 5
Measurement of gear pitch. Limits, Fits and Tolerance: Interchangeability -
control and need, Definitions and Terminology of limits, fits and tolerances, Basis
of limit system Type of fits, Limit gauges, Machine Tool Metrology: Alignment
tests, Performance tests, Alignment test on lathe and drilling machine

PRACTICAL

(A) Measurement

1. Grinding of various types of single point cutting tool

Simple exercise on Lathe Machine involving following operation

2.1 Simple turning, facing, step turning, Grooving and knurling and taper turning by
compound rest

2. 2.2 Facing, drilling, boring and step turning, parting off.

2.3 Taper turning by tails tock off set method

2.4V threading, square threading and taper threading by attachment

2.5 A utility job on lathe machine with an accuracy of 0.2 mm 0
3 Preparing a M.S. block with all faces finished and V grooved on shaper machine
4 Planning practice on a planner on a rectangular C.I plate.
5. Internal slot cutting on the slotter machine
PRACTICAL
(B) Metrology
6. Internal and External measurement with the Vernier caliper
7. Internal and External measurement with micrometer

8. Measurement with height and depth gauges.

Measurement with dial indicator using surface plate and accessories for
9. 9.1 Flatness
9.2 Concentricity

10. | Measurement with combination set and bevels protractor

11. Measurement of thread characteristics

12. | Study and use of slip gauges and limit gauges.

13. | Internal and external taper measurement.

14. | Measurement of gear characteristics

15. | Measurement of angle with sine bar and slip gauges

16. | Study and use of comparators and tool room microscopes.

17. | Measurement of bore with cylinder dial gauge for ovality and taper.

18. | Measurement of worn out I.C. Engine piston, clearance between cylinder and piston and
between bearing and journal




Note: Industrial visit can be arranged to show these practical to the students.

REFERENCE BOOKS :

1. | Workshop Technology (Hindi) — II Tahil Manghnani
2. Workshop Technology (Hindi) — IT B.S.Raghuvanshi
3. Workshop Technology — II Hazra & Chaudhary
4. Workshop Technology (Hindi) S.K.Bhatnagar

5. Production Technology R.K. Jain

6. | All About M/C Tools Gerling

7. Engineering Metrology R.K.Jain

8. Engineering Precision Metrology R.C.Gupta

9. Engineering Metrology (Hindi) Mittal

10. | Engineering Metrology (Hindi) Bhatnagar

11. | Engineering Metrology R.K.Rajput

12. | Metrology Lab Manual Adithen, Bahl
13. | Metrology M. Mahajan




DIPME-221 HYDRAULICS AND HYDRAULIC MACHINES

Cr
2 2 4
COURSE OBJECTIVE

Technicians have to deal with pressure measurement, transportation of fluids and the machines converting
hydraulic power into mechanical power and vice versa, in the field/industries for that one has to have
a basic knowledge of fluid mechanics and machines. Topics such as pressure measurement, laws
governing the flow of liquids, measurement of discharge, production of power are included in this subject.
Although the major emphasis in this subject is on the study of liquids like water an incompressible fluid yet all
the principles are applicable to all the fluids such as air, gas, steam etc. It includes the knowledge of various
machines working on the principles of hydraulics.

UNIT

CONTENT

Contact
Hrs.

Unit-I

Introduction: Introduction concepts, Fluids and solids, Liquid, gas and vapor, Fluid
mechanics, Kinematics, Dynamics, Fluid properties, Density, Specific volume, Specific
gravity, Viscosity, Newton's law of Viscosity, Dynamic and Kinematic Viscosity,
Compressibility, Surface tension - soap bubble, drop, Capillarity, Vapour pressure and its
importance.

Fluid Pressure and its Measurement: Definition and its units, Pascal's law, Intensity of
pressure at a point in fluid at rest Pressure head, Pressure, Atmospheric pressure, Gauge
pressure, Vacuum pressure, Absolute pressure, Differentials pressure, Law of hydrostatic
pressure, Brahma's press, Pressure, measurement, Manometers, Piezometer - its limitation,

U-tube - simple, differential, inverted, = Micro-manometers, Inclined tube micro-
manometers, Mechanical gauge, Bourdon gauge, Bellow gauge, Diaphragm gauge, Dead
weight gauge.

Hydrostatics :Total pressure, Centre of pressure, Total pressure and center of pressure in
following cases, Plane surface immersed horizontally, Plane surface immersed vertically,
Plane surface immersed a