WORKSHOPF TECHNOLOGY

ME 453
Lecture  : 1 Year I
Tutarial : 0 Pari  :I
Practical : 3
Course Ohjective:

To mmpart knowledge and skill components in the field of basic workshop
techaology, To be familiar with different hand and machine iools required for
manufacturing sirple metal components and articles.

1. General Safety Considerations (2 ours)
1.1, Bench Tools
Machinist™s Hammers
Screw Diivers
Punches
Chisels
Scrapers
Seribers
Files
Pliers amd Cutters
. Wrenches
. Hacksaw
. Bench Vise
. Hand drill
. Taps and Daes
. Hand Sheears
- Rules, Tapes and Squarcs
. Soldering fron
. Rivets

EoOsRaEmmoDCRARNERR

2. Hamd Working Operafians {1 ours)
2.1. Sawing
2.2 Filing
2.3, Thresding
24, Senhing
25 Shearing
26 Soldening
27 Riveting

3. Mensaring and Gauging {Thours)
31, Introduction
a2 Semi — Precision Tools — Calipers, depth Gauge, Feeler Gauge

13 Precision Tools — Micrometers, Vemier Calipers, Vemier Height
Crauge, Telescopic Gouge, Hole Gauge, Bewel Proimctor, Dial
Indicatos, Gange Blocks and Surface Plaie
d.  Drills and Drilling Processes {1 hours)
4.1 Introduction
4.2 Types of Drill Presses
4.3 Work Holding Devices nnd Accessories
4.4 Cutting Tools
4.5 Cieometry of Drill Bis
4.6 Cwrinding of Drill Bits
4.7 Operations — Drilling, Counter - boring, Counter - sinking. Reaming,
Honning, Lapping
48 Cutting Speeds
49 Drilling Satety
5. Machine Toals {4 hours)

5.1. General Safety Considerations

52

53

54

55

Engine Lathes

L8 | Enirexbucizon

521 Physlcal Construction

323  Typesof Lathe

324  Lathe Operations — Facing, Turning, Theeading

Shapers

531  Imtroduction

532 Typesof Shapers

533 Physical Construction

534 General Applications

Milling Machines

54,1 Introduction

54,2 Typesof Milling Machines

543 Physical Construction

544 Milling Cutters — Plain, Skde, Angle, End, Form

5435 Milling Operations — Plain, Side, Angular. Gang, End. Foemy,
Keyway

546 Work Holding Devices

547 Cutter Holding Devices

Cirinding Machines

551 Abmsives, Bonds, Grinding Wheels

552 Rough Grinders — Portable Grinders, Bench Grinders, Swing
Frame Grinders, Abrasive Belt Grinders

553 Precision Grinders — Cylindrical Grinders, Surface Grinders

6. Material Froperties {1 hours)



6.1, Tool materials — Low, medium and high carbon steels; Hot and cold
rolled steels; Alloy steels; Corbide and Ceramic materials
6.2, Heat reating methods for sieels — Annealing, Tempering, Mormalizing,
Hardening amd Cheenching
6.3 Mon — ferrous metals — Brass, Bronze, Aluminum — Comparative
Propertics

Sheet Metnl Works (1 hours)
7.1 Intreduction

7.2 Sheet Metal Tools

13 Marking and Layow

T4 Operations — Bending, Cutting, Rolling

Foundry Practice {1 ours)
Rl Introduction

8.2 Partern Making

8.3 Foundry Tools

84 Core Making

85 Melting Fumace — Cupola

B Sand {.‘mli:ng Process

Forging Practice {1 leoars)
@l Introdwction

92 Forging Tools

9.3 Operations — Upsstting, Dimwing, Cutting, Bending, Punching

44, Forging Presses and Hammers

45 Advantages and Limilations

Metal Joining (2 hours)
10,1 Safety Considerations
10,2 Intradhsction
10,3 Soldering
104 Brazing
10.5 ‘Welding — Gas Welding, Arc Welding, Resistance Welding, Tungsten
Inert Ceas Welding (TIG), Metal Inert Gas Welding (MIG)

Practical:

L
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Bench Tools and hand operations: Measuring, Marking, Layour, Cutting,
Filling. Drilling, Topping. Assembly

Bench Tools and hand eperations; {Contd, )

Drilling machines

Missuring and Gauging Instraments

Engine lathe: Basic operations such as Plain tuming, feing, cuiting off,
kmurling.

Engene lathe: Toper turning, drilling and boring

kn Biasic Shaper Operations

B Milling Machines

9, Cirinding Machines

1, Sheet Metal works

1.  Foundry Practice

12, Forging Practice

13, Electric Arc Welding

14, Gas Welding
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ENGINEERING MATHEMATICS I

SH 451
Lecture: 3 Years |
Tutarkal: 2 Pari: 11
Practical: 0
Course Objective:

To develop the skill of solving differential equations and 1o provide knowledge of
viector algebra and calculus. To make students familiar with cabeulos of several
variables and infindte series.

1.

Caleulus of Two or More Varishbes
1.1, Introduction: limit amd continuity
1.2 Partial derivatives
1.21. Homogencous function, Buler's theorem for the fumction of
two and three variables
122, Total derivatives
1.3, Extrena of functions of two and three variobles; Lagrange's Multiplier

Mlultiple Inteprals {6 howrs)
. Introduction

Dpuble integrals m Cartesian and polar form; change of order of
integration

2.3, Triple integrals in Cartesian, cylindrical and spherical coordinates;

24 Area and volume by double and triple mfegmls.

Three Dimensional Solid Geometry
3.1, The straight line; Symmetric and general form
3.2 Coplanar lines
3.3, Shortest distance
34, Bphere
335 Plane Section of a sphere by planes
3.6, Tangent Planes and lines to the spheres
3.7 Right circular cone
3.8 Right circular cytinder

Solwtion of Differential Equations in Series and Special Functions

4.1, Solution of differential equation by power series method

4.2 Legendre's equation

4.3, Legendre polynomial fanction: Properties and applications.

4.4. Bessel's equation

4.5  Bessel's function of first and second kind. Properties and applications
Vectar Alpebra and Caleulus

5.1, Imredection
5.2 Two and three dimensional vectors

{6 hours)
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(11 hours)

(% hours)

(& hours)

5.3, Scalar products and vector products:

5.4, Reciprocal System of vectors

55, Application of vectors: Lines amd planes
5.6, Scalar and vector fiehds

57, Derivatives — Velocity and acoeleration
58 Dircctional derivatives

6. Infinite Series
6.1, Introduction
6.2, Series with positives terms
6,3, convergence and diverpence
6.4,  Alternating series. Absolute convergence
6.5, Radius and imerval of convergence

ErEmOEs;
Erwin Kreyszig, “Advanoed Engineering Mathematics ™, John Wiley and Sons [no.
Thamas, Finney, “Calculs gnd Analytical Geometry™, Addson- Wesley
M. B. Singh, B. €. Bajrachryn, “Differeniial Calculus™, Sukunda Pusiak Bhandar,Mepal
M. B, Singh, B, C, Bajachrya, “A Texi Book of Vecions”, Sukunds  Pusink
Bhamelar, Mepal
M. B. Singh, 5. P. Shoestha, “Apphied Enginering Mathensitics”, RTU, Department of
Engliecring Scieace and Homanities.

P OEERTE

G, G0 Pant, GG, 5, Shresthn, “Integral Cabowhis and Drifferential Equatioss™. Semila
Prakashan,Mepal
7. Y. R Sihapil, B. C. Baachryg, “A Texl Book of Three Dinenssanal Geomelry”,

Sukunda Pustak Bhandar Nepal
% Samosh Man Maskey, “Calculis", Rastna Pusiak Blandar, Mepal

Evaluation Sehens:

The questions will cover all the chapeers in the syllobus. The evaluation scheme will be as
imclicated in e table below:

Unit Chapter Topics Mlurks
1 all
1 16
2 2lwm22
2 23024
1
: 3 Jlioil b
4 3 Jdio B 16
4 .1
]
4 4 4245 16
3 51055
5 5 S A8 16
L all
Total B

{5 hours)



ENGINEERING DRAWING 1T

ME 454
Lecture: 1 Year: |
Tuterkal: O Part: 11
Practical: 3
Course Ohjedive:

To make familiar with the conventional practicss of sectional views. To develop
basic concept and skill of pictorial drawing and working drawings. Also to make
Familinr with standnrd symbols of different engineering ficlds,

1. Conventionsl Proctices for Orthographic and Sectional Views (12 hoors)

1.1 Conventiomal Practices in Orthographic views: Hall Views and Partial
Views, Treatment of Unimportant Infersections, Aligned Views, Treatment
for Radially Arranged Features, Representation of Fillets and Rounds

1.2 Conventional Practices in Sectional views: Conwentions for Ribs, Webs
and Spokes in Sectionnl View, Broken Section, Removed Sectiom,
Revoldwved Secton, (fsel Section, Phantom  Section  and Au:l.'ilinry
Sectional Views

1.3 Simplificd Representations of Standand Machine Elements

1. Pictorial Drawings (20 bowrs)
2.1 Classifications: Advamages snd Dissdvantages
22 Amenometric Projection: lsometric Projection and lsometric Drawing
221 Procedure for making an isometric drawing
222 lsometric and Non-ismmetric Lines; lsometric and Non-isomelric
Burfaces
223 Anglesin lmetric Drawing
224 Circles and Circular Arcs in Isometric Drawing
225 lrregular Curves in lsomsetric Drawing
2246  lsometric sectional Views
2.3 Obliqus Projection and Odique Dranving
231 Procedure for making eam Oblique drwing
232 Rules for Placing (fjects in Oblique drowing
233 Angles, Circles and Circular Arcs in Chlique drawing
2.4 Perspective Projection
241  Terms used in Perspective Projection
242  Parallel and Angular Perspective
243 Selection of Station Point

3. Familiariztion with Different Components and Conventions {# homrs)
3.1 Limit Dimensioning and Machining Symbals
311 Limit, Fit amnd Tolerances

112 Machining Symbods and Surface Finish
3.2 Threads, Bolis and Nisis
321 Thresd Terms and Momenclsture, Forms of Screw Thremds
322 Detailed and Simplified Representation of Internal and External
Threads
3123 Thread Dimensioning
324  Standard Bolts and Muts: Hexagonal Head and Square Head
325 Conventional Symbols for Bolts and Muts
1.3 Welding and Riveting
131 Types of Welded Joinis and Types of Welds, Welding Symbaols
132 Forms and Propontions for Rivet Heads, Rivet Symbaols, Types of
Riveted Joints: Lap Joint, Bult Joind
3.4 Familiarization with Graphical Symbols end Conventions in Differemt

Engineermg Fichis

341 Stmdard Symbols for Civil, Structural und Agricultuml
Compoments

142 Standard Symbols for Electrical, Mechanical and Industrial
Components

343 Standard Symbols for Electronics, Comamanication and Computer
{.fnmpcmunl.i

144  Topographical Symbols
1.5 Standard Piping Symbols and Piping Drawing

Deetall and Assembly Dravwings (20 hoairs)

4.1 Introduction to Working Drawing

4.2 Components of Working Drawing: Dmwing Layowt, Bill of Materials,
Drawing Mumbers

4.3 Detail Drawing

4.4 Asembly Drawing

4.5 Practices of Detwil and Assembly Dvavame V-block Clamp, Centering
Cone, Couplings, Bearings, Antivibration Moungs, Stffing Boxes, Screw
Jacks, ete

Pructical:

1. Conventionnl Practices for Orthographic and Sectional Views {Full and Half
Section)

Conventional Practices for Orthographic and Sectional Views (Other Type
Sectiong)

Leomeiric Drawing

lsometric Drawing (Consisting of Curved Surfaces and Sections)

Oibigque Drawing

Pus[mcliw: Prl:l_'in:l.ii,m

Familiarizstion with Graphical Symbols (Limit, Fir, Tolerances and Surface
Roughness Symbals)

Lo
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& Familiarization with Graphical Symboals {Symbods for Different Engineering
Fields)

Y. Detail Drawing

1. Asssmbly Drawing |

1. Assembly Drawing [1

12, Building Drawing

References:

1

W. 1. Luzadder. * Fundamentals of Engineering Drawing”, Prentice Hall.

3 T. E. French., C. 1 Wierck, and R. J. Foster, “Engineering Dmwing and Gruphic
Techmolegy™, Mc Graw Hill Publshing Co,

ER F. E Giaeschke, A, Mitchell, H. ¢ ﬁp‘:nl:\eraml i 8 Dyﬂ;durh:. “Techmnical I]rmving".
Macmillan Publshing Co.

4 . [0 Bhatt, “Machine Drawing”, Charotar Poblshing House, India.

- P. 5 Gill, “Machine Drawing™, 5. K. Katorin and Sons, India,

L R K. Dhowan “Machine Drawing™, 5. Chand and Company Limited, India.

Evaluation Scheme:

The questions will cover all the chapters. in the syllabus. The evaluation scheme will
be as indicated in the table below:

Lnit Chapter | Toples Marks
1 1 all 5
2 2 all 15
3 3 all 5
i 4 all 15
Tatal ik




ENGINEERING PHYSICS

5H 452
Lecture 1 4 ¥ ear HE |
Tuterial : 1 Fart + n
Practical 1
Course ohjectives:
Tor provicle the concept and knowledge of physics with the emphasis of present day
application.
1. Oscillation: (T hours)

1.1, Mechamical Owscillation: Introdection

1.2 Free oscillation

1.3, Damped vscillation

1.4, foreed mechanical oscillation

1.5 EM Oscillation: Free, damped and Forced electromagnetic oscillation

Wave midion {2 hours)
2.1, Waves and 'pu.rﬁt..ka.

22 Progresaive wave,

2.3 Energy, power and intensity of progressive wave

Acoustics (3 hours)
3.1. Reverberation,

3.2 Sabine’' Law

3.3 Ulrasound and ifs applications

Physical Optics (12 hawrs)
4.1. Interference,

4,1.1. Intensity in douible slit imkerference,

4.1.2. Interference in thin films,

4.1.3. Mewton's rings,

4.1.4. Hadinger fringes

4.2, Diffraction,
4.2.1. Fresnel and Fraunhoffers diffraction,
422 mengity due 1o a single slit;
423 diffeacton grating,
424 x-ray diffraction, x-ray for nsterial test

4.3, Polorization,
4.3.1. double refracton,
432 Nichol prism, wave plates,
4.3.3. optieal activity, specific rotation

5, Geometrical Optics
5.1, Lenses, combination of lenses,
5.2, candinal poants,
53, chromatsc aberration

6,  Laser and Fiber Optics
6.1. Laser production,
6.1.1, He-Ne laser,

6.1.2. Uses of laser

6,2, Fiber Optics,
6,21, self focusing,
62,2, qppliwﬁrms lfq:ll‘iﬁ'l fiber

7. Elecirosistics
7.1. Electric charge and force,
7.2, clectric ficld and potential,
7.3 electrosttic potentinl energy,
T4, nr.u.:il!u'r:. L'.J.pa.l:il.qr with die|a:|.ril.:,
7.5, charging and discharging of a capacitor

8. Electromagnetism
5.1, Direet corremt: Electric current,
% 1.1. Ohm's lnw, resistance and resistivity,
£.1.2, semiconductor and superconducior

8.2 Magnetic felds:
8.2.1. Magnetic force and Torque,
5.2.2, Hall effect,
8.2.3. cyclotron, synchrotron,
8.2,4, Buot-Savart law,

825 Ampere's cireult law; magnetic flelds siradght conductors,

{3 hours)

{4 hiours)

{8 hours)

{11 hours)

8.2.6. Faraday's laws, Induction and encrgy transformation, induced ficld,

%.2.7. LR circuit, induced magnectic feld,
§.2.8. displocement current

9, Electromagnetic waves
0.1, Maxwells equations,
0.2, wave equatioes, apeed,
0.3, Eand B ficlds,

9.4, contimuity sqution,
9.5, energy transler

10, Phaoton and manter waves

{5 hours)

{5 hours)



10,1, Quantization of energy;

10,2, elecirons and matier waves;
10,5, Schrodinger wave equation;
104, probabdlity distebutiong

105, one dimensional potential well:
I0G. uncertainty principle;

10,7, harrier tanneling

Fracical:

To dheterming the ncceleration due to gravity and radius of gymation of the
bar about an axis passing through its center of gravity.

To determine the value of modulus of clasticity of the materials given and
mwnment of inertea of & circular dise uxing ] perh]'ull.rrn.

To determine the angle of prism and dispersive power of materials of the
prism using spectrometer.

Ta determine the wavelength of sodivm light by Newlod's rings.

To determane the wavebength of He-Ne laser light and wse it (o messure the
thickness of a thin wire by diffrection of light.

To study the variation of angle of rotation of plane of polarization using
concentration of the cane swegar sodution

To determine the specific mttion of the cane sugar solution using
polafimeter.

To determin the oo resistance of a given wire by Carey Foster bridge and
tn determine the resistance per unit length of the wire of the bridge,

To determine the capacitamce of a given capacitor by charging and
discharging through resistor.

To plot a graph between current and frequency in an LRC series clrouit and
find the resomant frequency and quality factor,

To determine dielectric constant of a given substance and study ifs
variation with frequency by resonance method.

To determine the msﬂ.‘qﬂ.ih“ll}r of a sodubion anihm masleniaks hy Q‘uinkcs
mezthod.

To study the electric field mapping.

References:

Halliday, Resnick, Walker, “Fundamentals of Physics™, John Wiley & Sons.

1.
i

Ine.

Sapkota, Pokharel, Bhatarsi, “Fundamentals of Engineering  Physies®,
Benchmark Publication.

3, Brij Lal and Subrahmanyam, “A text book of Optics”, 5. Chand Pubdisher.
4, A, 5. Basudevn, “Modem Engincering Physics™, 8. Chand Publisher.

5 R K Gawr and 5, L. Gupta, *Engineering Physics™, Dhanpat Publisher.

6, Brij Lal and Subrahmanyam, “Waves and Oscillation”, 5. Chand Publisher,
Evuluntion Scheme:

There will be questions covering all the chapters in the syllabus, The evaluation
scheme For the question will be as indicated in the table below:

Unit Chapter | Topics | Marks
| 1.2 &3 all 16
2 4 all 16
k| S5.6& 10 all 16
4 T& B all 16
5 B9 all 16

Tuatal b




APFPLIED MECHANICS
CE 451
Lecture 1 3 Year E |
Tutarlal H 3 Part H |
Practical L
Course Objective:

Tor provide concept and knowledge of engineering mechanbcs amd help understand
structural engineering treas analysis principles in later courses of 1o use basics of
mechanics in their branch of engineering. Emphasis has been given to Statics,

1. Introdusction
1.1 Definitions snd scope of Applied Mechanics
1.2 Concept of Rigsd and Deformed Bodics
1.3 Fundamental concepts and principles of mechanics: Newtonion Mechanics

{2 leurs)

1. Basic Concept in Statics and Static Equilibrinm
2,1  Concept of Particles and Free Body Diagram
2.2 Physical mesning of Equilibrium and its essence in stiroctursl application
23  Eguation of Equilibeium in Two Dimension

{4 hours)

3. Forces Acting om Particle and Rigid Body (6 hours)
31 Different bypes of Forces: Pomi, Surface Trachion and Body Forces -
Translational Force and Rotational Force: Relevant Examples
32 Resolution and Compesition of Forces; Relevant Examples
33  Principle of Transmissibality and Equivalent Forces: Felevani Examples
34  Moments and couples: Relevant Examples
35  Resolation of n Force inte Forces and a Couple: Relevant Examples
36 Resulunt of Force and Moment for a System of Foree: Examples

4. Center of Gravity, Centrodd and Moment of Inertia (6 hours)
4.1 Concepis and Calculation of Centre of Gravity and Centroid: Examples
4,2 Calculation of Secomd Moment of Area ! Moment of Inertia and Radies of
Ciyration: And Relevani usages
4.3 Use of Parallel axis Theorem: Relevant Examples

5. Friction {2 lours)
51  Laws of Friction, Static and Dymamic Coefficient of Friction, Angle of Friction:
Engineering Examples of usage of friction

5.2 Calculations invalving friction in struchares: Example as High Tension Friction
Grip bofts and its free body dingram

Amalysis of Beams amd Frames (% howrs)

6.0 Introduction to Structures: Discrete amd Continuum

6.2 Concept of Land Estimating and Suppart I[dealizations: Examples and Standard
aymbils

6.3 Use of bearma/frames in engineering: Concept of rigid joints'distribute loads in
beams frames.

6.4 Concept of Statically/Kinematically Determinate and [ndeterminate Beams and
Frames: Relevant Examples

6.5 Caleulation of Axinl Force, Shear Force and Bending Moment for Deferminate
Beams and Frames

66 Axial Force, Shear Force and Bending Moment Dhagrams and Examples for
drawing it.

Analysis of Plane Trusses (4 hauars)

7.1 Use of irusss in engineering: Concepl of pin joimtafoint loads m irusse.

7.2 Caleulation of Member Forces of Truss by method of joints: Simple Examgples

7.3 Caleulation of Member Forces of Truss by method of sections: Simple
Examples

Kinematies of Particles and Rigld Bady

B0 Rectilinear Kinematics: Continuous Motion

B2 Posibion, Vebocity and Acceleration of a Particle and Rind Body
B3 Defermination of Motion of Particle and Rigd Body

B4 Uniform Bectiliness Motion of Particles

85  Uniformly Accelersted Rectilinear Motion of Particles

6 Curvilinear Motion: Rectangular Components with Examples of Particles

(7 hours)

Kineties of Particles and Rigid Body: Foree and Aceeleration

9.1 Mewton's Second Law of Motion and momentum

%.2  Equation of Motion and Dynamic Equilibrium: Relevant Examples

9.3  Angulor Momentum and Rate of Change

o4 F.quutinrl of Botion- Rectilinear and Curvilinear

45  Rectangular: Tangential and Normal Components and Polar Coordinates: Radial
and Transverse Components

{5 hours)



Tuterkal: MNew Delhi.

There shall be related tutorials exercised in class and given as repular homework Evaluation Scheme

exercises. Tutorials can be s following for cach specificd chapiers. The questions will cover all the chapters of the syllabus. The evalustion scheme

will be as indicated in the table below:

1.  Imtroduction {1 hour)
A, Theory; definition and concept fype questions.
3. Baske Concepl in Staties and Statie Equilibrinra {2 hours) Unit | Chapter | Topes | Marks
A, Theory; definition and concept type questions. | H;Z - |ul|33. 1%
3. Concept of Farce acting om struciures 13 howrs) 2 1,
A, Practical examples; numerical examples and derivation types of questions. z 445 all 16
B. There can be tutorals for each sib-section. 3 L all 16
4. Center of Gravity, Centroid and Moment of Inerfia {4 hours) 4 i L L
A, Concepl type; numerical examples and practical examples type questions, ; 3 3410 3.6 s
5. Friction {2 hours) s ll
A, Definition type; Practical expmple type and numerical type questions, Total Ll
6. Analysis of Beam and Frame {5 hours)

A, Concept type; definition type; numerical examples type with diagrams questions.
B. There can be tuiorials for each sub-section.
7. Analysis of Plane Trusses {5 hours)
A, Concept type; definition type; numerical examples type questions.
B. There can be tutorials for each sub-section,

K. Kinematics of Particles and Rigid Body {4 hours)

A, Defnition type; numerical examples type quesiions.
B. There can be tutorials for cach sub-section.

9. Kinetics of Particles and Rigid Body: Force and Acceleration (4 hours)
A, Concept type; definttion type; numerical examples type questions,
B. There can be tutorials for ench sub-section,

References:

1. F.P Beer and ER Johnston, Ir, “Mechandes of Engineers- Staties and Dyamies™, Mo
Giraw-Hill.

2. R.C. Hibbeler, Ashok Gupts. “Engincering Mechanics-Statics and Dynamics”, New
Dredhi, Pearsom.

3. LC Jong and B.G. Rogers. “Engineering Mechanics- Statics and Dynamics”,

4. DK Anand and P.F. Cunnif, “Engineering Mechanics- Statics and Dynamics™,

5. RS Khurmi, “A Text Book of Engineering Mechanics™,

6 RS Khunni, “Applied Mechanics and Sirength of Materials™,

7. LB.Prasad “A Text Book of Applied Mechanics”,

8. Shame, LH., “Engincering Mechanics-Statics and Dynamics”, Prentice Hall of India,
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