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5 | Glegory | Got” | Coune e B Rt (s < N Gredi
otal
L TP (TT1) | (TT12) | TT2)
[A] [B] [C] [A+B+C]
1 BS BSME3010T Engineering Mathematics TII | 3 1 — 20 15 15 15 65 100 4
2 | PC1 PCME3020T Engineering Thermodynamics | 3 | — | — 20 15 15 15 65 100 3
3 | PC2 PCME3030T | Strength of Materials 3 B — 20 15 15 15 65 100 3
4 | poaL POME3030L w“%um% of Materials Labora- | _ | _ |, | . - - - 25 50 1
3 | PC3 PCME3040T Manufacturing Processes 3 - — 20 15 15 15 65 160 3
6 | PC4 PCME3050T | Materials Technology 2 |- |- 20 15 15 15 65 100 2
7 | pear, PCME30501, | Materials Technology Labo- ==l o 95 _ _ = = o 1
ratory
8 | POSL PCME3060L MWHMHWF%MMQ Machine | __ | _ |, | g — - = 50 100 2
9 | PCSL PCME3070L | Machine Shop Practice 1 — | — 4 a0 = - 50 100 2
10 | PJ PIME3080L | Semester Project I — =2 25 — =5 - 25 50 1
11 | MC MCME3090T | Constitution of India 1 - - = = = = = Audit Course
Total | 15 | 1 14 275 75 75 75 475 825 22

BS- Basic Science, PC-Professional Course, PJ-Project, HM-Humanity and Management
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1 | BS BSME4010T | Engineering Mathematics-IV 3 1 -~ 20 15 15 15 635 100 4
2 | PCl PCME4020T | Fluid Mechanics 3 |- [- 20 15 15 15 65 100 3
3 | PCIL PCME4020L | Fluid Mechanics Laboratory =~ =12 25 - - = 25 50 1
4 | PC2 PCME4030T | Mechanical Measurements and Metrology | 3 |- | - 20 15 15 15 65 100 3
5 | PCIL PCME40g01, | Mechanical  Measurements =12 | 25 - - 25 50 1

and Metrology Laboratory
6 | PC3 PCME4040T | Advanced Manufacturing Processes 3 '= | = 20 15 15 15 65 100 3
7 | PC4 PCMEA050T | Kinematics of Machinery 3 =] = 20 15 15 15 65 100 3
8 | PoaL PCME4q050L | Kinematics  of ~ Machinery = l2 | 2 - - = 25 1

Laboratory
9 | PCs PCMEA4060L | Machine Shop Practice II = [= 14 30 = - = 50 100 2
10 | HM HMMEA4070T | Universal Human Values 2 — 20 15 15 15 65 100 2
11 | PJ PJME4080L | Semester Project I = [l= 1 2 25 - = - 25 50 1
12 | HM HMME4090L Employability Skill Develop- = == I 50 — =p rr. _ 50 1

ment Program- I

Total | 17 | T | 14 | 320 90 90 90 515 925 25
— PC-Professional Course, HM-Humanity and Management, PJ-Project
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Engineering Mathematics IIT (BSME3010T)

Teaching Scheme Examination Scheme
Lectures - 3 HI’-“.hl.'r'ﬂl‘lE‘“-]'I Tearm II|_1Ie"i=:! + 15 Marks
Tutorial ;1 Hrfweek Teacher Assessmont ; 20 Marks
Credit - 4 End Sem Exam : 65 Marks

Total: 100 Marks

Prerequisite:
Knowlodee of mbegration, complex numbers and differential eguations along with basic concepta in
blathematics.

Course Objectives:

1. To provide sound foundation in the mathematical fundsmentals necessary to formulate, solve
and analvse engineering problems,

2. To study the basic principles of Laplace Transform, Fourier Series, Complex variables

Course Outcomes:

Ciy Course Duteoimes Blixnns | Blooms
Lewel Description
OO | Use Laplace and inverss Laplace Transform to the Ordinary Dif- | L3 Applying
ferential Equations
CO2 | Identify analytic and harmonic functions and solve real integrals | L1 Remembering
wEing complex integration
CO3 | Find Fourier Series of periodic functions and simplify infinite series | L1 Remembering
CO4 | Solve cortadn partinl differemtial equations analytically and mmer- | 1.4 Analyzing
ically

CO5 | Correlate different variables of data L4 Analyzing




Course Contents
T e e e e e e s

Unit-1: Laplace, Inverse Laplace Transform and its applications

09 Hrs
LT of standard functions such as 1, t™, 2%, sin at. cog at, sinh at, eosh at. Heaviside Unit atep
fiitetion, Dirae Delta funetion, Perodic functions
Linearity property of Laplace Transform, First Shifting property, Second Shifting property, Change
of Scale property of L.T. (withoul proof).
Lyemfie) LU LT flwdu), L E5HY)
Linearity proporty, Partial fmct:n::uu m-ftlmd and convolution theorem. Applications to solve ordinary
differential equations with one dependent variable with given boundary conditions.

Unit-1I: Complex Variables, Differentiation and Integration

13 Hrs
Analytie funetions, Canchy-Riemann equations in Cartesisn and polar eoordinates {omly statement |
Milne-Thomson method to determine analytie function when its real or imaginary or its combina-
tion s given, Hamonic hnction, orthogonasl trajectories, Bilinear Transformation with fixed points,
Cross-rutin.
Line integral, Canchys theorem for analytic function, Canchiys integral formula {all without proaf).
Taylors and Laurents series.
Residoe st removable singularity, poles and isolated singularity and its evaluation. Residue theorem,
h[::upn[ ation (o evaluate real Integral of tvpe:
[y fleasd, sind)dB. [*_ flx]dx,

Unit-111: Fourier Series

07 Hrs
Fourier series of periodic fanction with period 29, and, 21
Even and odd functions, Half range sine and cosine series; Parsevals identities {without proof),
Complex form of Fourker seres,
Crthoponal and Orthonormal fanctions,

Unit-1V Partial Differential Equations

07 Hrs
Nuomerical Solution of PDE using Bendler-Schmidt Method and Crank- Nicolson method,
Partial differential equations governing transverse vibrations of an clastic string its selution using
Fourter series,
Heat equation, steady-state configuration for heat flow,

Unit-V: Correlation, Regression and Curve-Fitting

U6 Hrs
Corvelption=-Karl Pesrsonf coeflicienl of cormelation, Spearmants Rank correlation, Regression analvsis
lines of regression.
Curve fitting by the method of least squares- htting of the curves of the form,
v=ax+h, y=ax" + bx + ¢, and.y ="




Text Books
1. Hightr Engineering Mathematics, Dr B. 8 Grewal, Khanna Publication

2. Advanced Engineering Mathematics, E Kreyzeig, Wiley Eastern Limited

Reference Books
1. Higher Engineering Mathermatics, B.Y. Ramana, MceGraw Hill Education, New Delhi

2. Compplex Variables: Churchill, Me-Graw Hill

. Integral Transforme and their Engineering Applications, Dr B. B. Singh, Synergy Knowledge.
winhe, Miienlud

1. Numerical Methods, Kandasamy, 5. Chand CO

Fundamentaks of Mathematical Statistics by 5.C, Gupta and Kapoor

=3}

Evaluation Scheme:

Continuous Assessment (A):
Subject tescher will declars Teacher Assessment criteria at the start of semester,

Continuous Assessment (B):

L. Two term tests of 15 marks each will be conducted during the semestor

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

L Question paper will be based on the entire syllabus summing up to 65 marks.

2, Total duration allotted for writing the paper is 3 hrs,

Tutorial
Mirdmam eight tutorials shal]l be conducted.




Engineering Thermodynamics (PCME3020T)

Teaching Scheme Examination Scheme
Loctures 3 Hrs, fweek Term Test : 15 Marks
Coeilit ¢ 3 Toacher Assessment @ 200 Marks

End Sem Exanm @ 65 Marks
Todal: 100 Marks

Prereqguisite:
Knowledge of hasic Physics

Course Objectives

1. To fumiliarize the concepts of Energy in general and Heat and Work in particolar.
2. To study the findamentals of quantification and grade of mergy.

3. To study the effect of energy transfer on properties of substances in the form of charts and
diagrams.

4. To familiarize application of the concepts of thermod ynamies in vapour power, gas power cycles.

Course Outcomes:

Cs Conirse Cuteomes Blooms | Blooms
Lawed Dheacription
C01 | Demonstrate application of the first law of thermodynamics to | L3 Applying
wide range of systoms
CO2 | Write steady flow energy equation for various ow and non-flow | L1 Remembering
thermodynamic systems
003 | Compute heat and work interactions in thermodynamics systems | L4 Analyzsing
CO4 | Demonstrate the interrelations between thermodynamic functions | L3 Applying

to solve: practical prablems

05 s stenan Bable snd mollier chart to compute thermodynamies | L3 | Applving
interactions

CO6 | Compute sficiencies of heat engines, power cycles ete. 14 Analyzing




Course Contents

Unit-I: Basic Concepts First Law of Thermodynamics

08 Hrs
Bosics concepts of thermodynamics, quasi-static proceds, Helation betweon Heat and Work- Joules
Clonstant, First law of thermodynnmics for a cyvclic process, First Law of thermodynamics for a closed
system undergoing a proeess, Conservation principle, First Law of Thermodynamics applied to open
systom Steady Flow Energy Equation, Perpetual motion Machine of First kind, Application of first
law of thermodynamics to closed system or Non flow Process, Application of first law of thermodynam-
ics to Open Systems like Steam Nozzle, Boiler, Steam Turbine, Punnp, Heat Exchanger, Throttling
Process Josles Thompson Coofficient and s significanos

Unit-11: Second Law of Thermodynamics

09 Hrs
Lamitution of fret lew of thermodysaonics, Thermal Reservoir - Soneee oo Siok, Coneopt of Hit
Engine, Heat Pump and Hefrigerator, Second law of thermodynamics Kelvin Planck and Clansius
Statements. Equivalence of Clausivg and Kelvin Planck Statement, Reversible and Trreversible Pro-
cegs. Canses of Irreversibility, Perpetual Motion Machine of Second Kind, Need of Carmot theorem and
ita corollaries, Carnot cvele, Thermodynamic Temperature Seale and jts eguivadence with Ideal Gas
Seale Entropy: Clansiva Inequality, Clausiue Theorem, Entropy is Property of a system, Isentropic
Process, Temperature Entropy Plot and its relationship with heat interactions, Entropy Principle,
Entropy change During a Process, Interpretation of concept of entropy.

Unit-1IT: Thermodynamic Relations,Energy

05 Hrs
Thermodynamic Helations: Reciprocal Relation, Cyelic Relation Property relstions, Maswell
Relations, TdS equations, Heat eapacity relations, Volume Expanaivity, Isothermal Compresaibility,
Clausiug Clapeyron Equistion
Energy: High grade and Low-Grade Energy, Avallable and Unavailable Enorgy, Dead State, Available
energy with respect to a process and a cycle.

Unit-1V: Properties of Pure Substance, Vapour Power cycle,Gas Power
cycles

13 Hrs
Properties of Pure Substance: Pure substance and Phase changes: Phase change processes of pure
substance, Properly diagrams for phase change process (T-v, T-s and p-h diagrams), Understanding
of Steam Table and Maollier chart with snitable examples.
Vapour Power cycle: Carnot cyele and its limitations as s vapour oyele. Rankine evole with different
turbine inlet conditions, mean temperature of heat addition, Methods to improve thermal efficiency
of Rankine cvele Reheat cycle and Regeneration Cyele,
Gas Power cycles: Assamptions of Air Standerd Cyele, Ofto cyele, Diesel Cyele and Dusl eyele,
Brayton Cyele, Actual Brayton eycle, apen and closed cyele gas turhine. methods to improve effi-
ciency and specific output, open cycle with intercooling, reheat, el regeneration, Effect of operating
varinble on thermal efficiency and work ratio,

Unit-V: Compressors
07 Hrs
Reciproeating Air Compressor, Single stage compressor  eomputation of work done, isothermal ef
ticiemey, effect of dlearanee volome, vohonetrie efficieney, Free air dolivery, Theoretios] and  setual
indicator diagram, Multistage compressors  Constructional detsils of multistage compressors, Need
of multistage, Computation of work done, Volumetric efficiency, Condition for matimum efficiency.
Inter eooling and after eooling (numerical), Theoretical and actual indicator dingram for multi stpg
COMPIERsOTS.
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Text Books
1. Thermodyvnmmics by P K Nag, Tata MeGraw Hill Publishers

2. Thermodynamics by Onkar Singh, New Ape International

Reference Books

L Thermodynamics: An Engineering Approach by Yunus A, Cengel und Michasl ABolos, Tth edi-
tion, TRH

2. Fundamentals of Engineering Thermodynamics by Michael J. Moran snd Howard N, Shapiro,
Wiley

3. Fundamentals of Thermodynamics by Clans Borgnakke and Richard E. Sonntag, Wiley
4. Engineering Thermodynamibes by P Chattopadhyay, Oncfiord University Pross India

5. Applied thermodynamics for enginetring technologists by T. D. Eastop and A McConkey, Pear-
son Education

6. Thermodynamics from Concepts to Applications by Arthur Shavit and Chaim Gutfinger

Evaluation Scherme:

Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criterin at the start of semester.

Continuous Assessment (B):

L. Two term tests of 15 marks each will be conducted during the semester,

2. Total duration allsted for writing each of the paper is 1 hr.

d. Average of the marks scored in both the tests will be considered for final grading,
End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs,




Strength of Materials (PCME3030T)

Teaching Scheme Examination Schoeme
Lectures ; 3 Hrs /weik Term Test : 15 Marks
Credit 3 Teacher Assessment ;20 Marka

End Sem Exam : 65 Marks
Total: 100 Marks

Prerequisite:
Enowledge of Engineering mechanics,

Course Objectives

1. To gain knowledge of different types of stresses, straing and deformations indueed in the me-
chanieal eomponents due to external loads.

2. To etudy the effect of component dimensions and properties of materials doe to stressed and
deformations,

3. Tostudy the distribntion of varfous stresses in the mechanical elements that deform nnder loads.

Course Outcomes:

0 Course Chiteomes Blirams | Blooms
Leve Descrip- |
Hon
COl Exaluate stresses, strains, deformation and properties of materials | 14 Analvzing
in mechanical components) structures.

€2 | Draw 5FD and BMD for different types of londs and support con- | L4 Analvzing :
ditions for a beam.

CO3 | Compute and plot direct, bending and shoar stresses across sec- | L4 Analyzing
tions of given beam,

CO4 | Compute torsional shear stresses and strain energy in mechanical | L4 Analyzing
COMONEs.

CO5 | Compute deflections amd slopes in beams. L4 Analvzing

 CO6 | Analyze buckling phenomenon in columns snd struis, L4 Analyzing




Course Contents

Unit-1: Stress and Strain,Elastic Constants,Principal stresses and
Strains
10 Hrs

Stress and Strain:Definition, Simple stress-strain, uni-axial. bi-axial and tri-asial stresses. tensile
stress, compressive stress and shear stresses, elastic limit, Hookes Law, deformation due to self- weight,
bars of varying sectiomns, composite sections, deformation of tapering members, Thermal Stresses.
Elastlc Constants and their relations: Prissons Ratio, Modulus of elasticity, Madulus of dgidity.
Bulk modulus, Yield stress, Ultimate stross, Factor of safety, state of simple shear, relation hetween
olastic constants, Volumetric strain for tri-axial loadinge,

Principal stresses and Strains: Principal plane and principal stresses, unalytical and graphical
method {(Mohrs circle) for determining of stresses on obligque section,

Unit-1I: Shear Force and Bending Moment in Beams,Moment of In-

ertia
08 Hrs

Shear Force and Bending Moment in Beams: Axinl force, shear foree and bending moment oi-
agrams for staticelly determinate beams (excluding beams with internal hinges), relationship hetween
rades of loading, shear foree and bending moment.

Moment of Inertia: Area Moment of Inertia, Poarallel Axis theorem, Polar Moment of Inertia,
Principal axes, Principal moment of inertia,

Unit-111: Bending stresses,Direct Bending Stresses,Shear Stresses
08 Hrs

Bending stresses: Theory of pure Bending, Assumptions, Flexural formula for straight beams, mo-

ment of resistance, hending stress distribution, Section modubos, beams of uniform strength.

Direct Bending Stresses:Combined stresses, Eccentricity, Stress distribution, Core lermel of Sec-

tiomn.

Shear Stresses: Distribution of shear stresses for the section of heam.

Unit-I1V: Torsion,Strain Energy

08 Hrs
Torsion: Torsion of circular shafis-solid and hollow, stresses in shalts when transmitting power,
ehafts in series and parsiiel
Strain Epergy:r Resilienee, Proof Resilience, stroin epergy stored in the member due o gradually
appliea load, suddenly applied load, impact load, Strain energy stored due to Shear, Bending and
Torsion.

Unit-V: Deflection of Beams,Columns and Struts

08 Hrs
Deflection of Beama: Deflection of Cantilever, simply supported and over hanging beams nsing
Macaulays or double integration method for different type of loadings.
Columns and Struts: Buckling load, crushing load, Types of end conditions for column. Eulers
column theory and its lmitations, Rankine- Gordon Formuls.

r T 3
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Text Books

1. Strength of Materials by 5. Ramamrutham, Dhanpat Rei Pyt Lid

2. Mechanics of Materials by 5.5.Ratan, Tata McGraw Hill Pvt. Ltd

3. Strength of Materials by R. Subramanian, Osford University Press, Third Edition 2016
Reference Books

="

. Strength of Materials by Ryder, Macmillan
Mechanics of Materials by James M, Gere and Barry J. Goodno, Cengage Learning.
Mechanies of Materiale by Gere and Timoshenko, CBS

=

g

Strength of Materials by Bassvrajainh and Mahadevapps, Khanna Publishers. New Delbi

A

Elements of Strength of Materials by Timoshenko and Youngs, Affilinted East -West Press
Mechanics of Materials byBeer, JThonston, DEwoIl and Mazurek, TMH Pyt Ltd., New Delhi
Mechanies of Strectures by S.B. Junnarkar, Charotar Publication

Introduction to Solid Mechoanies by Shames, PHI

@ om oMo

Strength of Materials by Nag and Chandra, Wiley India

18 Strength of Materials by W.Nash, Schaums Outline Series, McGraw Hill Publication, Special
Indian Edition

Evaluation Scheme:

Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.,

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the tests will e considered for final grading,
End Semester Examination (C):

L. Question paper will be based on the entire syllabus sumiming up to 65 marks,

2. Total duration allotted for writing the paper is 3 hrs,




Strength of Materials Laboratory
(PCME3030L)

Practical Scheme Examination Scheme
Practical : 2 Hrs. /week Teacher Assessment : 25 Marks
Credits - 1 End Sem Exam : 25 Macks

Total: 50 Marks

List of Laboratory Experiments

l. Tension test on mild steel bar (stress-strain behaviour, determination of vield strength and
miodulus of elasticity ) wsing Univeraal Testing Machine (UTM).

I

. Torsion test on mild steel bar f cast fron bar,

& Tmpact test on metal specimen (lzod test/ Charpy test)

4. Hardness test on metals  (Brinell Hardness Number [ Rockwell Hardoess Number)
. Flexural test on beam (cemtral loading)

3. Flexiral test on beam (three-point Isading)

Evaluation Scheme:
Continuous Assessment (A):
Laboratory work sliadl consist of mininm 5 experiments and subject specific 5 lab assignment /case
sty
The distribution of marks shall be as follows:

L. Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 056 Marks

4. Subject Specific Lab Assipnment /Case Study; 10 Marks

The final certification and acceptance of Iaboratory journal /manual freport will be subject to satis-
factory performance of laboratory work and wpon fulfilling minimum passing eriteria in the teacher
AU,

End Semester Examination (C):

tral / Practical examination will be based on the entire syllabus including, the practicals performed

dharing lalrorstory sessions,




Manufacturing Processes (PCME3040T)

Teaching Scheme

Examination Scheme

Lectures @ 3 Hrs, fweek Term Test @ 15 Marks
Cresdit Teacher Assessment : 20 Marks
End Sem Exam : 65 Marks
Total: 100 Marks

Prerequisite:

Fonowledge of basie Chomistry and Physics.

Course Objectives

1. To study basic manufacturing processes,

2. To study how to select approprinte production processes for n specific application.,

Course Outcomes:

Cs Clourse Outooimnes Bloomsa | Blooms
Lewval Description

N Dermonstrate undemstanding of varions machine tool operations for | L3 Applying
machining.

€02 | Understand applications  of casting process to  produce | L2 Understanding
metal f polyimer components,

CO3 | Demonstrate understanding of jolning of metals through fastening, | L3 Applying
sodclering, brazing and welding,

CO4 | HMhustrate the concept of producing semi-fnished rolled products, | L4 Analyzing
forped components, extrusions, wires and sheet mr_l_u-.l mmpununt:a

C0O5 | Hustrate the concept of producing powder memlturgl-cn.] compo- | L4 Analyzing
nents,




Course Contents

Unit-T: Introduction to Various Production Processes: Examples and
Application.
10 Hrs

Machine Tools for Machining: Lathe Machine, Milling Machine, Drilling Machine, Shaping Ma-
chine, Broaching Machine, Grinding Machine, Lapping/Honing Machines,

Gear Manufacturing: Cear milling, standard cotters and limitations, gear hobbing, gear shap-
ing.gear shaving and gear grinding processes,

Metal Cutting Tools: Machining parameters, Mechanies of machining process, Concept of shear
plane, chip reduction coefhcient. force analysis. Merchauts dircle of cutting forces, Merchants theory-
origingl and modified, effect of variows parameters on cutting forees,  Expression for shear plane
angle and eoetficient of friction in terms of eutting forees and tool angles, Velocity in eutting, Power
reqpuireinent o eeting Different. types of dynamometers and their operations, Tool life definition,
Mechanism of tool wess and measuremont, Factors inluwencing tool life. eutting tool material, ontting
Auids, Machinability, Surface finish. Fretors affecting surface finish.

Cutting Tools: Geometry of single point eutting tool, Types of milling cutters and their geome-
try, Geometry of drill, Geometry of hroach Specification  Selection of grinding wheel, dressing truing
i balancing of grioding wheels,

Unit-11: Metal Casting,Special Casting Processes

10 Hrs
Metal Casting: Sand casting, Pattern materials and allowances, Types of pattern, Sand proper-
ties Sand moulding /Machine moulding, Gating system= Types of riser, types of gates, Solidification
during casting process, Melting- Electric are induction furnaces.
Special Casting Processes: CO2 and shell moulding, Tnvestment casting, Die casting, Vacuum
casting, Inspection and Guality control of casting, Casting defects and remedies,
Froducing Plastic Components: [njection Moulding, Compression moulding. Transfer moulding,
Blow moulding, Rotational Moulding, Thermoforming and Extrusion,

Unit-I111: Joining Processes

08 Hrs
Joining Processes: Fusion and Non fesion joining procosses,
Welding: Classification of welding, working principle, equipment used, prooess parameters, fhoxes
msed] i welding, working method fprocedure, applications of following welding technigues:Oxy-acetylens
Flame welding, metal are welding, TIG  MIG welding, submerged are welding electro-slag wealding,
PAM welding,, Laser welding, electron begm welding, Theérmit welding, Resistance welding, Friction
welding, Welding defecta and remedies.Soldering  brazing technigues and applications.

Unit-IV: Forming Processes,Sheet Metal Forming

10 Hrs
Forming Processes: Rolling, Forging, Extrosion ami Wire Drawing processes,  Principles and pro-
eegs characteristics, Rolling tvpes, Rolling parameters. Calenlation of Rolling load and Power, Thread
rolling roll forging, Production of seamless tubes through rolling, Rolling defects, Forging: Tyvpes of
Forging, Forging press, Forglug dies, Analysis of Forging process; Forging Defects. Extruslon: types
of extrugion, extrosion process parimeters, Extrusion defects, Wire drawing process, wime drawing
pquipment, geometry of wine drawing die,
Sheet Metal Forming: Introdoction to Press Tools, Sheet metal operations, Types of Dies, scrap
strip layout centre of pressure, selection of die sets, stock guides, strippers, Study and analysis of
hending, forming and drawing operations.

Unit-V: Powder Metallurgy

Powder Metallurgy: Working prineiple, Powder metallurgy process: Prooesses of powder
mechanisms of sintering, CIP and HIP, Finishing operations in Powder metallurgy, Applicat®
Powder metallurgy. \




Text Books

1. Meannfacturing Engincering and Technology 51 by Serope Kalpakjian, Steven R, Schimid, Pren-
tice Hall

Reference Books
1. Manufacturing Processes by Po N, Hao, Yol. 1 and 2, McGraw Hill Publishers
2. Produetion Technology by R. C. Patel and C. G, Gupta Vol [, [1

& Foundry technolopy by P.L. Jain

4 Production Technology by P.C. Sharma

4. Workshop Technology by W, A, 1. Chapman part 1, TT IT1

fi. Production Technology, HMT publishers

Evaluation Scheme:
Continuous Assessment (A):

Subject teacher will declare Teacher Assessiment eriteria at the starl of somester,
Continuons Assessment (B):

I. Two term tests of 15 marks each will be condueted during the semester,

2. Total duration allotted for writing each of the paper i 1 hr.

3. Aversge of the marks scored In both the tests will be considered for finnl grading.
End Semester Examination (C):

L. Question paper will be hased on the entire syllabus summing up to 65 marks.

2, Total duration allotted for writing the paper is 3 hrs,




Materials Technology (PCME3050T)

Teaching Schome Examination Scheme
Lectures : 2 Hrs, fweek Term Test : 15 Marks
Credit ;2 Teachor Assessmont @ 20 Marks

End Semn Exam : 65 Marks
Totad: 10 Marks

Prerequisite:
Koowledge of basie Chemistery and Physies and Engineering Mechanics.

Course Ubjectives

1. To study basic enginecring materialz, thelr properties, applications and seloction

#3

To stady tvpes and canses of failure of components in gervic,

s

. To study new materials aod their applications,

Course Outcomes:

Ol Course Chiteormes Bloome | Blomns
Lewvel Description
£ Demonstrate fundaments] knowledge sbout various types of ma- | L3 Applving

tertals, orystal struetuee, erystal imperfection, material property,
deformation in materials,

02 Inderstand different tvpes of milure mechamism in materials end | L2 Understanding
itz significance

CO3 | Interpret Iron-lron carbide diagram, TTT diagram and their sig- | L4 Analyzing
mificanee,

CO4 | Select approprinte heat trentiment process for apecific applications, | L1 Hemembering

[ Understand advance engineering materials, their properties, ap- | L2 Undderstanding

phcations and selisction.




Course Contents

Unit-1: Classification of Materials,Lattice Imperfections,Deformation
06 Hrs
Classification of Materials; Aetallic materials, Polymerie Materials, Ceramics and Composites:
Drefinition, general propecties and applications with examples.
Lattice Imperfections: Definition, classification and significance of Imperfections. Point defects:
Their formation and effects, Dislocation; Edge and serew diglocations, Burgers vector, Motion of
dislocations and their significance Surface defects: Grain boundary, sub- angle grain boundary and
stacking faults, Their signmificunee. Generation of dislocation, Frank Heed source. Conditions of mul-
tiplication amd significance,
Deformation: Definition. elastic and plastie deformation. Mechaniem of deformation and its sig-
nificance in design and shaping, Critical Resolvesd shoar stress.  Delormation in single crystal and
polyerystalline mnterinls,
Strain Hardeming: Definition hnportaner of strain hardiming. Dislocation theory of strain hard-
ening, Effect of strain hardening on engineering behaviour of materials. Recrystallization Annealing
stages of recrystallization annealing and factors afecting it,

Unit-I1: Failure mechanisms: Fracture and Failure

05 Hrs
Fracture: Definition and types of fracture. Brittle Fracture: Griffiths theory of fracture, Orowins
murdification. Dislocation theory of fracture. Ductile fracture: Mechanisan, Notch effect an fracture:
Fracture toughness, Dactility to Brittle transition, Definition and signification, Conditions of ductility
transition factors affecting it.
Fatigue Failure: Definition of fatigue amd significance of cyvelic strosa, Mechanism of Eabigae wand
theories of fatigue failure, Fatigoe testing. Test data presentation and statistical evolution. S-N Cuarve
and] its interpretation. Tnfluence of important factors on fatigue
Creep Failure: Definition and significance of creep. Effect of temperature and creep on mechanical

bebaviors of malerials. Creep testing and data presentation analysis, Mechanism of creep. Creep
Resistant materials.

Unit-TTI: Theory of Alloys and Alloys Diagrams, Effect of Alloying
Elements in Steels

06 Hrs
Theory of Alloys Alloys Diagrams: Significance of alloying, Definition, Classification and prop-
erties of different types of alloys, Dilferent types of phase dingrams (Tsomorphaoms, Extectic, Deritee-
tic, Entectoid, Peritectoid) and their analysis. Importance of Iron as enginesring material, Allotropie
forms of Tron, Influence of carbon in Tron-Carbon alloying. Tron-Tron earbide diagram and its analysis,
ITT disgram, CCT diagram, Hardenability concepts and tests, Steels types steels, microstructure,
properties and applications. Cast Irons- Grey ivon, White iron, Nodular and Malleable frons. Their
microstructures, properties amnd applications.
Effect of Alloying Elements in Steels: Limitation of plain carbon stesls: Significance of alloy-
g elements. Effocts of major and minor constituents, Effect of alloying elements on ferrite, :ﬁ.rhh o o
austenite. Effect of alloving elements on phase transformation. Stainless stesls- types andd applicatf
Classification of tool steels and metallurgy of tool steels.

Unit-1V: Heat treatment Process, Surface hardening

Heat treatment Process: Technology of heat trentment. Classification of heat treatment pro-
cimg. Annesling- various annealing processes and applications, Normaolizing, Hardening Tempering,
Austempering, Martempering, Maraging and Ausforming heat treatment. processes and Applications.
Surface hardening: Surface hardening methods. Their significance and applications Carburizing,
Nitriding. Cyaniding, Carbonitriding, induction hardening and fune hardening processes,

Unit-V: Introduction to New materials
04 Hrs



Introduction to New materials: Composites: Basic coneépts of composites, Processing of com-
posites, advantages over metallic materials, various types of composites and their applications. Nano
Materials: Introduction, Concepts, synthesis of nano materials, examples. applications and nano eom-
powited. High tempernture allays, Smart materialy,

Text Books

1. Materials Sclenee and Engineering, William D. Callister, Jr. Adapted by R Balasubramaniam,
Wiley India (P)Ltd.

Reference Books
1. Mechanical Metallurgy, G.E. Dieter, MeGraw Hill International New Delhi
2. Engineering Physical Metallergy, ¥. Lakltin, Mir Publishers, Moscow
J. Introduction to Physical Metallurgy, Sydney Avoer, MeGraw Hill
4. Production Techowdogy by P.C. Sharma
3. Metallurgy for Engineers, E.C. Rollason - ELBS 30C and Edward Arnold, London
6. Material Science and Metallurgy, V.D), Kodgire, Everest Pablishing House

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criterin atb the start of semester,
Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester,

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the tests will be considered for Anal grading.
End Semester Examination (C):

1. Chestion paper will be based on the entire sytlabus snmming up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs,

=




Materials Technology Laboratory
(PCME3050L)

Practical Scheme Examination Scheme
Practical : 2 Hrs. /week Teacher Assesament @ 25 Marks
Credit 2 1 Total : 25 Marks

List of Laboratory Experiments

1. Study of metallorgical microscone

2 Metallograplic sample preparation and etching
3. Micrstructures of plain carbon steels

1. Microatructures of cast rons

Annealing, Normalizing and Hardening of medium carbon steel and observation of microstre-
tures

6. Study of tempering characteristics of hardened steel

o |

Determination of hardenability of steel wsing Jominy end Quench Test
8. Fatigue test to determine mumber of cyeles to failure of a given material at a gtven glross

Evaluation Scheme:
Continuons Assessment (A):

Laboratory work shall consist of minimum 6 experiments and subject specitic 5 lab asslgnment foase
Aty

Thw distribution of marks shall be as follows:

1. Performance in Experiments: 06 Marks

2. Jornal Submisston: (5 Marks

3. Viva-voce: 05 Marks

4. Subject Specific Lab Assignment /Case Study: 10 Marks

The final cotilication ww] weeptance of laboratory jourmal Smsmnal freport will be subject to sabis-

tactory performanco of laboratory work and upon fulfilling minimnm passing eriteria tn the tescher
AsseInent .




Computer Aided Machine Drawing Laboratory
(PCME3060L)

Teaching Scheme Examination Scheme
Practical ; 4 Hes, /fweek Teacher Assesgment @ 50 Marks
Lredit 1 2 End Sem Exmin ¢ 50 Marks

Totad - 100 Marks

Prerequisite:
Koowledge of engineering drawing.

Course Objectives

1. To familiarize conversion of an object into a drawing
2. To study conventional representation of various machining and mechanical details as per I8

4 To become conversant with 2-D and 3-D drafting

1. To familiarkze conversion of an object into a drawing
2 To study conventional représentation of various machining and mechanicsl details as per IS5

&, To beeome eonversant with 220 and 3-1D drafting

Course Outcomes:

COg | Course Outcomes Blooms | Blooms
Level [Deseription
1 Visualize wnd prepare detail deawing of a given object L1 Remmembering
02 | Read and interpret the drawing L2 Understanding
03 Draw detpils and assembly of different mechanical systems L3 Applying
0 Clonvert detailed drawing into assembly drawing asing modelling | L4 Ansbrsing
softwane
CO5 nvert assembly drawing into detailed drawing using modalling | Ld Analyzing
software
06 Prepare detailed drawing of any given physical ohject/machine | L3 Applving
element with actual measurements




Course Contents

Unit-1: Machine Elements,Solid Geometry

06 Hrs
Machine Elements: Preparation of 2-D drawings of standard machine elements {nuts, bolts, keys,
cotter, serews, spring ete] Conventional representation of threaded parts, Types of threads; thread
designation, Conventional representation of machine components and materials, Designation of stan-
dard components.
Solid Geometry; Intersection of surfaces and interpenetration of solids Tntersection of prism or
eyhinder with prism; cylimder or cone, both solids in simple position only, Primary auxiliary views.

Unit-1I:Geometric Dimensioning and Tolerancing (GDT)

16 Hrs
Geometric Dimensioning and Tolerancing (GD and T):
[.}ilru-n.-irnui.u.g with Eolieanises indical E"F- VIO bypos af fits. Details and ﬂ.s.ﬂ.l:n[h]_l,f dl’tl.“l'i.l‘l,ﬁi
Types of assembly drawings, part drawings, drawings for catalogues and instruction menuals, patent
clraveings, drawing standards, Introduction to unit assembly drawing, steps involved in preparing as-
sembly drawing from details and viee-versa,
Preparation of details and assembly drawings of any three from: Clapper block, Single tool
past. Lathe and Milling tail stock, jigs and fixtures
Cotter, Knuckle joint, Keys: keys-sunk, parallel woodraff, saddle, feather ete.
Couplings: simple, muff, fanged Protected funge conpling, Oldhams coupling, Universal coupling

Unit-I1I:Preparation of details and assembly drawings of Bearin

09 Hrs
FPreparation of details and assembly drawings of Bearings: Simple, solid, Bushed bearing,
L.5. conventional representation of ball and roller bearing, Pedestal bhearing, footatep bearing.

Unit-IV: Preparation of details and assembly drawings of pulleys,
Pipe joints
20 Hrs

Classification of Pulleys, pipe joints

Pulleys: Flat belt, V-helt, rope belt, Fast and loose pulleys.

Fipe joints (any two): Flanged joints, Socket and spigot joint, Gland and stuffing box, expansion
Joint

Engine parts: Types of Valves, introduction to 1O, Engine

Preparation of details and assembly drawings (any three): Air cock; Dlow off eock, Steun
stop vaive, Gate valve, Globe valve, Non-return Valve, 1O, Engine parts: Piston, Connecting rod,
Cross head, Crankshaft, Carbarettor, Fuel pump, injector, and Spark plug.

Unit-V: Reverse Engineering of a physical model

05 Hrs
Disassembling of any physical medel having not less than five parts, measure the roguired dimensions
of each component, sketch the minimnm views required for each component, convort these sketches
mto J-0F model and creste an sssembly drawing with actnal dimensions,




List of Laboratory Experiments

L. Details of machine system- |
2. Details of machine systim-2
3. Details of maechine svstem-3
4. Details of machine system-4
5. Details of machine system-5
6. Assembly of machine systom-1
7. Asgembly of machine system-2
8. Assembly of machine systim-3

£

Azsseanbly of machine systeni-4
10, Assembly of machine system-5
11. Reverse engineering drawing of machine svstem
Text Books
1. Machine Drawing by N.D. Bhatt,

2. A textbook of Machine Drawing by Laxminarayan and ML, Mathur, Jain brothers Delli
Reference Books

1. Machine Drawing, Kamat and Rao
Maching Draowing, M. B, Shah
A text book of Machine Drawing; R. B, Gupta, Satyaprakashan, Tech. Publication

el A

Machine Drawing, K.[L.Marayann, P, Kannaish, K. Venkata Reddy
6. Machine Drawing, Sidheshwar and Kanheya

. Autodesk Inventor 2011 for Engineers and Designers, Sham Tickoo and SurinderRaina, Dreamtech
Pross

7. Enginecring Drawing, P J Shah
Evaluation Scheme:

Continuous Assessment (A):

1. Part A, Minimom two guestions from theory part of each module should be solved as 8 home
work in A-3 size sketeh book.

2. Part B. A-3 size Printouts/ plots of the mdmmim ¥ peoldens solved in practical class froom the
practical part of each module.

3. Problems from practical pacts of each modabe should be solved i=ing soystandard CAD packigis
like IDEAS, PROVE, CATIA, Solid Works, lnventor ete,

4. The distribution of marks for Term work slnll be a8 follows: Homework = sketch book 25 marks
Printouts/Plots = 35 marks

End Semester Examination (C):

L. Practical examination of three hours duration is to be conducted by pair of Internal and External
Examiners.



o

It will be based on Part-B of the Term work, and will have two sessions as follows: Session-I:
FPreparation of 3-D models of parts, assembling parts and preparing views of assemhbly from
given -} dotailed drawing. Session-I1: Preparation of minimum five detailed 3-D part drawings
from gven 2-I) assembly drawing.

Oiral examination should also be conducted to check the knowledge of conwventional and CAD
drawing,

- Questions provided for practical examination should contain minimum five and not more than

bon parts.

The distribution of marks for practical examination shall be as follows: Sesston-1 = 20 marks
Seasion-T1 = XN marks Oral = 1 marks

. Evaluation of practical examination to be done based on the printout of students work,

- Students work along with evaluation report to be preserved tll the next examination.




Machine Shop Practice I (PCME3070L)

Teaching Scheme Examination Scheme
Practical ; 4 Hrs fweek Teacher Assessment : 5 Marks
Credit 2 End Sem Exam : 50 Marks

Total : 100 Marks
e —————

Prerequisite:
Rnowledge of Engliwering drawing, and Mannfacturing Processes.

Course Objectives
. Toscudy beasle machinmg processes.
2. To perform various machining operations and machine protocols.

Course Outcomes:

Ol Clonrse Chybemmes Bloois | Blooms
Lewvel Dieserips-
| 5 _ i Eict
01 Perform plain turning, taper turning, and thread cutting ete. on | L3 Applying
lathe machine
CO2 | Perform machining operstions on shaper L3 Applying
C0O3 | Perform Drilling- Boring operations on deilling machine and milling | L3 Applving |
operations |
COd | Perform grinding operations to obtain a finished assembdy L3 Applying ||




Course Contents

Module-1:16 Hrs.
Introcuetion to Lathe Machine, demonstration of various machining operations performed on Lathe
Marhine.One Job on Plain and Taper Turning - Precision Turning, Taper Turning and Thread Cutting

Module-11:12 Hrs.

Introcuction to Shaping Machine, demonstration of varions machining operations performed on Shap-
ing Machine One job on shaping machine to make horizontal and inclined surface,

Module-111: 16 Hrs.

Cne job involving Drilling- Baring operations and Milling operation,

Module-IV: 12 Hrs.

Grinding operation to the above jobs to obtain finished compouents and assenbly of these components,

Heference Books
1. Workshop Technology by W, A. J, Chapman Vol T 11
2. Workshop Technology by Hazra Chondhary Vol, [ 11

Ewvaluation Scheme:
Continuons Assessment (A):

1. Term work shall consist of Waork-Shop book giving details of drawings of the completed jobs
and time sheet.

2. The distribution of marks for term work shall be as follows: Laboratory work (Performance of
job and workshop book): 50 tmarks

4. The fina certification and acceptance of term work will be subject to satisfactory performance
of laboratory work and upon flflling minimum passing criteria in the wom work

End Semester Examination (C):

1. Practical examination of three hours durstion will be held and evaluation will be dooe based oo
the performance during the examination for 50 marks,




Semester Project-1 (PJME3080L)
“

FPractical Scheme Examination Scheme
Practical : 02 Hrs. /week Teacher Assessment - 25 Marks
Credit 1 End Sem Exam ;25 Marks

Total ¢ 50 Marks

B e === e e

Course Objectives:
Students are expected to design, simulate/implement o project based on the knowledge ‘aequired
from current semester subjects.

Course Outcomes:

Co Course Dutcomes Blooms ! Blooms
Level Description

CO1 | Conduct a survey of several available Gterstures in the pre- | L4 : Analyze

ferred Reld of study.
| 202 Demonstrate warious/altermate approaches to complets a | L2 Understand

projpect.

CO3 | Ensure a collsborative project environment by interacting | L3 Apply
and dividing project work among tesm members.

CO4 | Present their project work in the form of a technical report | L3 Apply
{ paper and thereby improve the technical communieation
skill.

CO6 | Domonstrate the ability to work in tesms and mansge the | L2 Understand

comduct of the research study.

)
BUTCRO MO
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Semester Project:

The purpase of introdocing semester project ot second yonr level is to provide exposure to students
with a variety of projects based on the knowledge acquired from the semester subjects. This activity
is supposed to enrich their academic experience and bring enough matority in student while seloeting
the project.  Students should take this as an opportunity to develop skills in inplementation, pre-
sentatiom and discnssion of techmical ideas/topics. Therefore, proper attention shall be paid to the
content of seanestor projoct report which Gs beangg subinitted in partial falfilliment of the requiremoents

of the Second Year and it s imperative that a standard format be prescribed for the report.

Eacti stucent shall work on project approved by departmental committee approved by the Head
of Department, a group of 03 to 05 students (max allowed: 5 students in extraoedinary cases, subject
to the wpproval of the department committee and the Head of the department) shall be allotted for
each Semester Project, Each group shall submit sl least 3 topics for the Semester Project. The
departmental commitiee shall fnalize one topic for every group. Semester Praject Title or Theme
should be based on knowledge acquired during semester. The project work shall involve sufficient work
s0 that students get acquainted with different aspects of knowledge acquired from semester subjocts.

Student s expected to:
# Sclect appropriate project title based on acquired knowledge from current semeseer subjerts.
+ Maintain Log Book of weekly work dons(Log Book Format will be as per Table 1),
» Report weekly to the project guide along with log book.

Assessment Criteria:

# At the end of the semester, after confirmation by the project guide, each project group will

submit project completion report in prescribed format for assessment to the departmental com-

mittee (inclading project guide).

o Asseszment of the project {at the end of the semestor) will be done by the departmental com-

mittes {including project guide),

Preseribod project report guidelines:

Size of report shall be of minimum 25 pages. Project Report shoald include appropriste content for:

o Introduction
e Literature Survey

= Related Theory

s [mplementation details



& Project Uuteomes
& o lusion
& Hoeferences

Assessment eriteria for the departmental committee (including project guide) for Con-
tinuous Assessment:

Guide will monitor weekly progress and marks allocation will be as per Table 2

Assezament eriteria for the departmental committee (including project guide) for End
Semester Exam:

Departmental committee (including project goide) will evalunte project as per Table 3.

Each group shall present,/publish a paper based on the semester project in reputed/poer roviewesd
Confercnce/ Journal f TechFest (Magazine before end of the samester.

Table 1: Log Book Format

ar Week (Siart DateiEnd Dinte) Work Done Sign of Culkde Sign of Coordinntor

Table 2: Continuous Assessment Table

Br | Exam | Name of | Studemnt Log Book | Literature | Depth of Un- | Hepore Tuatal
HSanl Stumlant Atbandancs | Malnkain Riviaa derstanding
Dy
b b b & b 25
Table 3: Eval
Sr | Exam | Mama of | Propect Designy Fabrieation| Hesnlt Ver- | Presspbation | Tolal
Sent Biudent Selection | Methodol- Maodeling/ IAcatlon
Mo Y Sirmulntion
] ] B 4 0 25




Constitution of India (MCME3090T)

Teaching Scheme
Lectures @ 1 Hrs, fweek

Course Objectives

1. To preside basie imformation albout Indian constitution.
2, To identify ndividual role and ethical responsibility towards society,

. To unelerstand boman rghts and e implications.

Course Outcomes:

s Cloniese CHibeormes Blooms | Bloowms
Level Drescription
O Have general knowledge and legal literacy and thereby to take up | L1 Romembering
coipetitive exnmiint onms
CO2 | Understand state and central policies, himdamental duties. L2 Understanding
CO3 | Understand Electoral Process, apecial provisions. L2 Understanding
0 Unslerstand powers and hnctions of Municipalities, Panchayats | L2 Understanding

and Co- operative Societies

€05 | Understand Engineering ethics and responsibilities of Engineers L2 Understanding

CO6 | Understand Engineering Integrity and Roliability. L2 Understanding




Course Contents

Unit-I: Introduction to the Constitution of India
02 Hrs

The Making of the Constitution and Salient features of the Constitution. Preamble to the Indian
Constitution Fundamental Rights  its Hitations..

Unit-I1: Directive Principles of State Policy:
03 Hrs

Relevance of Directive Principles State Policy Fundamental Duties. [nion Executives  President,
Prime Minister Parlinment Supreme Court of Tndia,

Unit-111: State Executives:
03 Hrs

Governor, Chief Minister, State Legislature High Court of State. Electoral Process in India, Amend-
ment Procedures, 42nd, 44th, T4th, 76th, 86th 91st Amendments.

Unit-1V: Special Provisions,Human Rights:

03 Hrs
Special Provislons: For 3C 5T Special Provision for Women, Children Backward Classes Emer-
gency Provisions.
Human Rights: Meaning and Definitions, Legislation Specific Themes in Human Rights- Working
of Natiomal Human Rights Commission in India Powers and functions of Municipalities, Panchyats
and Co Operative Societiss.

Unit-V: Scope Aims of Engineering Ethics

- 03 Hrs
Responsibility of Engineers Impediments to Responsibility. Risks, Safety and liability of Enginecrs,
Honesty, Integrity Reliability in Engineering

Text Books

L Durgn D Basw Introduction to the Constitution on India, {(Students Edn.) Prentice Hall
EEE, 18th / 20th Edn., 2001

2. Charles E. Haries, Michael 5§ Pritchard and Michael J. Robins Engineering Ethics Thompson
Asia, 2003-0E-05.

Reference Books
Lo M. V. Pylee, An Intraduction to Constitution of India, Vikas Publishing, 2002,

2, Govindarajan, S. Natarajan, V. S, Senthilkumar, Enginesring Ethics, Prentice Hall of India
Pwit, Ltd. New Delld, 2004

3. Brij Kishore Sharma. Introduction to the Constitution of India, PHI Learning Pvt. Ltd,, New
Dielhi, 2011,

4. Latest Publications of Indian Institute of Human Rights, New Delli
Website Resources:

L www.nptelsc.in

2 www linliacin

S WWW_nspeorg

4. www. preservearticles.com



Engineering Mathematics-1V (BSME4010T)

Teaching Scheme Examination Scheme
Lectures : 3 Hrs, fweek Term Test : 15 Marks
Tutorial ;1 Hr/week Toncher Assesement ;- 2 Marks
Credit ¢ 4 End Sem Exam @ 65 Marks

Total: 100 Marks

Prerequisite:
Knowledge of differentiation, integration, matrices and probability along with basic concepts in Math-
EHE

Course Objectives:

1. To inculeate an ability to relate engineering problems to mathematical contest

2. To provide a solid foundation i mathematical fundamentals required to solve engineering prob-
[T

4. To study the basic principles of Vector analyses, complex integration, prohability, test of hy-
puthests and correlation between dista.

4. To prepare students for competitive exams

Course Outcomes:

Ciks Cionrse Chitomnes Blooms | Blooms

Lezvel Diescription
COl [dentify diagonalizable and derogatory matrices and find functions | L1 Remembering

as A scuare matrix using eigenvalues and eigenvectors
€02 | Evaluate vector integrals L3 Applving
CO3 | Use probability to solve real-life engineering problems L4 Analyzing
L4 | Draw conelusions on population based on large snd small samples | L5 Evaluating
| trken

CO5 | Apalyze the variances of multiple variables simnltansonsly L4 Analvzing




Course Contents
*

Unit-I: Linear Algebra
10 Hrs
Characteristic equation, Eigenvalues and Eigovectors with properties,
Caylev-Humilton theorem to find higher order matrices and mverse of matrix.
Diagomalizability of similar matrices.
Functions of a matrix.
Quadratic Forms: Canonieal form using Congreent transformations, Orthogonal Transformation to
find rank, index, signature and value class.

Unit-1I: Vector differentiation and Integration

10 Hrs
Scalar and vector point functions, Gradient of a scalir function, Divergence, curl and Scalar Potential
of & vector funetion. Sclenoidal. Irrotational amd conservative Fields Line integrals, Greens theorem
(without proof) for planes and verification of line intagrals.
Stokes theorem and Ganss divergence theorem [without proof and verification)

Unit-I11: Probability

09 Hrs
Diserete and Continuoss random variables, Probability mess and density hinction, Probability distri-
bution for random variables, Expected value, Variance.
Probahility Distributions: Binomial, Polsson and Normal Distributions {for detailed atudy).

Unit-1V Sampling Theory

09 Hrs
Sampling distribution. Test of Fypothesis. Level of significance, eritical vegion. One tailed and two
tailed tests. Interval Estimation of population parameters, Large and small sample,
Test of significance for Large samples: Test for significance of the difference between sample mean
and population means, Test for significance of the difference between the means of two samples.
Students t-distribution and its properties. Teat of significance of small samples: Test for significance
of the diference etween sample mean and population means, Test for significance of the difference
hetween the means of two Samples, paired t-test,
Chi-sopuare test, Test for the Goodoess of At Association of attribotes.

Unit-V: ANOVA
04 Hrs

Amalysis of Variance (F-Test): Une-way clrssification, Two-way classification (short-cot method)




Text Books

L. Higher Engineering Mathematics, Dr B. 5, Grewnl, Khannn Publication

2. Advanced Engincering Mathematics, E Kreyzig, Wiley Esstern Limited
Reference Books

1. Higher Enginoering Mathematics, B.Y. Ramana, McGraw Hill Education, New Delhi

2. Integral Transforms and their Engincering Applications, Dr B. B, Singh, Synergy Knowledge
witre, Mumbad

3 Numerical Methods, Kandasony, 8, Chand CO0

4, Fundamentals of Mathematical Statistics by 5.C Gupts and Kapoor

Evaluation Scheme:
Continuous Assessment (A):

Subjoct teacher will declare Teacher Assessinent eriteria at the start of semester.
Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.
2. Total durstion allotted for writing esch of the paper is 1 hr.
4. Average of the marks scored in both the tests will be considered for final grading,

End Semester Examination (C):

1. Question paper will be based on the entire syllabus sumiming up to 65 marks.
2. Total duration allotted for writing the paper is 3 hrs.

Tutorial
Minimum ¢ight tutorials shall be conducted.




Fluid Mechanics (PCME4020T)

Teaching Scheme Examination Scheme
Lectures 3 His, fweek Term Test ; 15 Marks
Creit @ 3 Tenchor Assessment : 2 Marks

End Sem Exam 1 65 Marks
Total: 100 Marks
e e————— i e LS e e S RS e SRR

Prerequisite:
Fnowledge of Partial Differonitial Equations, Calenlos and Engineering Mechanics.

Course Objectives:

1. To study fuicd staties and Huid dynamics,
2. To stndy application of mass, momentum and energy equations in fluid Aow,

3. To learn varions Aow messurement technigques,

Course Outcomes:

COs | Course Outcomes Blooms | Blooms
Lavel Deseription
CO Explain the key Huid properties, caloulate the pressure, hydeo- | L3 Anabyzing

static pressore foree, buovant force and discuss the stability of
fosietingg or sibmerged Lielies.

OO | Tdentify various Aow characteristics based on the velocity field and | L1 Remembering
determine the streamline pattern and acceleration held given a
velocity field.

OOl | Explain“the development, uses, and lmitations of the Bernoulli | L3 Anabzing
epieation and apply the Revoolds transport theorem and the ma-
torial derivative, analyze certain types of Hows using the Navier-
Btokes equations,

COd Tdemtify and understand varlous characteristics of the flow in pipes, | Ll Remembering
calculate losses in strajght portions of pipes as well as those o
various pipe svatem components, apply appropriate squations and
principles to analyze a variety of pipe flow situations.

0, Explain the fundamental charneteristics of # boundary Iaver, in- | L3 Analveing
cluding lamimar, transitional, and turbulent regimes, caleulate
boundary layer parnmeters for How past a fat plate. provide a
deseription of boundary laver separation,

COG | Understand some important features of different categories of com- | L2 Understand
pressible flows of ideal gases. solve useful problems involving 1sm-
tropic and non-tsentropic fows including #ows across normal shock
WHVES




Course Contents

Unit-1: Properties of fluids and Fluid Statics,Fluid Kinematics:

12 Hrs
Properties of Auids and Fluid Statics: Fluid Definition and properties, Newtons law of viscosity
comeept of contimumm, Classification of fiuids, Fluid Statice: Definition of body and surface forces.
Pascals low, Bazie hydrostatic equation, Forees on surfaces due to hydrostatic pressare, Buoornnoy
ancd stabality of Heating or submerged bodies.
Fluid Kinematics: Eulerian and Lagrangian approach to solutions; Velocity and sccelerstion in an
Evlerian flow Reld; Definition of streambines, poth lones and streak Hoes; types of fuid Sows; Defini-
tiom of control volume and control surface, civenlation, vorticity. Understanding of differential and
integral methods of analvsiz, Definition and equations for stream function, velocity potential function
in rectangular and cyvlindrical co-ordinates, rotational and irrotational fows; Definition and eguations
for source, sink, rrotational vortex,

Unit-11: Fluid Dynamics

08 Hrs
Integral equations for the control volume: Reynolds Transport theorem, equations for conservation of
mass, energy and momentum, Bernoullis equation and its sapplication in fow measurement, pitot tube,
Venturd, orifice and nozzle meters. Differential equations for the control volume: Mass conservation
in 2 and 3 dimension in rectangular coordinates, Eulers equations in 2,3 dimensions and subsecuent
derivation of Bernonllis squation; Navier-Stokes squations (without praof) o rectangular Cartesian
co-ordinates; Exact salutions of Navier-Stokes Equations to viscons laminar fow between two parallel
plancs {Coustte flow and plane Poisenille flow)

Unit-111: Real Anid Aows
08 Hrs

Definition of Revoolds number, Laminar flow through a pipe (Hagen-Poiseuille fow). velocity profile
and head loss; Turbulent. flows and theories of turbulence-Statistical theory, Eddy viscosity theory and
Frandel mixing length theory; velocity profiles for turbulent flows universal volocity profile, Velocity
profiles for smooth and rough pipes Darcys equation for head loss in pipe (no dervation) Moodys
diagram, pipes in series aml parallel, major and minor losses in pipes,

Unit-IV Boundary Layer Flows

07 Hrs
Concept of boundary laver and definition of boundary layer thickness, displacement, momentum and
energy thickness: Growth of boundary layer, laminare and turbulent boundary layers, laminar sub-
layer; Von Karman Momentum Integral equation for boundary layers {(without proof), analysis of
laminar and turbulent boundary layers, drag, houndary layer separation and methods to comtrol it,
slrenmlined and bluff bodies, Aerofoil theory: Defindtion of aerofoil, lift and drag, stalling of aerofails;
indueed drag,

Unit-V: Compressible Fluid flow

07 Hrs
Fropagation of sound waves throngh compresable finids, Sonic velocity and Mach mumber; Applica-
tiom of continuity | momentum and energy equations for steady state conditions: steady flow Lhrough
newzle, isentropic Qow through duets of varying cross-sectional ares, Effect of varving back pressure on
nozle performance, Critical pressure ratio, Normal shocks, basie eguations of normal shock, chinge
of properties scross normal shock,




Text Books
1. Fluid Mechanics by R K Bansal

2

Introduction to Fluid Mechanics and Floid Machines by 8, K, Som and Gautam Biswas

Reference Books

;o Bk

B.
8.

Fhaid Mechanics by Frank W. White, McGraw Hill Education

Fluid Mechanics by Yunus A Cengel and John M Cimbala, MceGraw Hill Education, 3rd Edition
Fundamentals of Fluid Mechanica by Broce Monson, Jolin Wiley and sons

Introduction to Fluid Mechanics by Fox and McDonald, John Wiley and sons

Fluid Mechanica by Victor Strecter, Benjamin Wylie and K W Bedford, MeGraw Hill Edwention,
il Edition

Fluid Mechanics by jobn F. Douglas, Prentice Hall
Mechanics of Fluids by Merle Potter, Cengage Learning

Engineering Fluid Mechanics by Donald F. Elger, John Wiley and sons
Fluids Mechanics by Russel C, Hibbeler, Prentice Hall

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continnous Assessment (B):

1.
A
3

Two term tests of 15 marks each will he conducted during the semester.
Total duration allotted for writing each of the paper is 1 hr,
Average of the marls soored in both the tests will be conaidered for final grading,

End Semester Examination (C):

L

Cestion paper will be based on the entive syllabus summing up to 65 marks,

2. Total duration allotted for writing the paper is 3 hrs.




Fluid Mechanics Laboratory (PCME4020L)

Practical Scheme Examinstion Scheme
Practical : 2 Hrs. /weck Teacher Assessient : 25 Marks
Credit ;1 End Sem Exam @ 25 Marks

Total @ 50 Marks

List of Laboratory Experiments

1. Flow measuroment using Venturimeter

Flow measurement nsing Orificemetor

b3

4. Flow moasurement. using Rotameter

4. Determination of friction factor for Pipes

(4]
h

Determination of major and minor losses in Pipe systoms
Vierification of Bernoullis Equation
Experiment on Laminar flow in pipes (Reynolds A pparatus)

Verification of inpulse momentum principle,

2 m o= oo

Flow over notches | weirs.

Evaluation Scheme:

Continuous Assessment (A):

Laboratory work shall consist of minimum 7 experiments and subject specific 5 lab asaignmont fcase
stuely The distribution of marks shall be as follows:

L Performance in Experiments: 05 Marks

2. Journal Submission: 05 Marks

3. Viva-voce: 06 Marks

4. Subject Specific Lab Assignment,/Case Study: 10 Marks

Thie frnl certification smd aceptanco of Iﬂhm'arqq-ll,' j||.l|an|JI.|I!nmluHJlfrrl;}.”rl will b 51;1_,.:“_-;_-1. to satis

factory performance of laboratory work and upon fulfilling minimnm passing criteria in the teacher
Ansessment,

End Semester Examination {(C):

Oral / Practical examination will be based an the entire syllabus including, the practicals performerd
rh:lTi:I'I.g ||-|.|'.l|.:l|'r1|1_u'_'|.' SRR TIES,




Mechanical Measurements and Metrology
(PCME4030T)

Teaching Scheme Examination Scheme
Lectures : 3 Hrs. fweek Term Test ; 15 Marks
Cradit 3 Teacher Assessment 1 20 Marks

End Sem Exam ¢ 65 Marks
Total: 100 Marks
e —

Prerequisite:
Knowledge of basic eoncepts of Engineering Drawing, Machine Drawing and Manufacturing Processes,

Course Objectives:

1. To impart knowledge of architecture of the measurement system
2. To deliver working principle of mechanical measurement system
3. To noguaint with measaring equipment used for linear and angular measurements,

4. To [amilinrize with different classes of measuring instruments and scope of measurement in
industry end research

. To moguaint with operations of precision measurement, instrument /equipment for measurement

Course Outcomes:

08 Clourse Outoomes Blooms | Blooms
Leveld Deseription

CO1 | Classify various types of static characteristics and types of errors | 14 Analyzing
ooeTing in the system,

02 | Classify and select proper measuring instrument for displacement, | L4 Anslirzmg
.'-I1'|'a-:|.'iTII [rressre H..Ild EEmMpETALLENE IEASIINETEIL.

CoO% Classify and select proper messuring instrument for lnear and | L4 Analvring
angilar measursment.

00 Denonstrate inspection methods and design of different limit | L2 Understand
EANTEE.
005 | Demonstrate characteristics of surface texture, screw threads, and | L2 Understand

FLERT mieasnrements




Course Contents

Unit-1:

06 Hrs
Introduction: Significance of Mechanical Measurements, Classification of measuring instruments,
wenoralized measuroment aystem, types of inputs: Desived, interfering and modifving Inputs.
Btatic characteristics: Static calibration, Linearity, Static Sensitivity, Aceuracy, Static Error, Pro-
ciston, Reproducibility, Threshold, Resolution, Hysteresis, Drift, Span Range ete, Errors in measure-
ment: Types of errors, Effect of component errors, Probable errors.

Unit-11:

08 Hrs
Displacemont Measurement: Transducers for displacement, displacement measuroment, poten-
tiometer, LVIDT, Capacitance Types, Digitnl Transducers (optical encoder), Nozzle,Flapper Trans-
et
Strain Measurement: Theory of Strain Gauges, gauge factor, temperature Compensation, Bridge
cireuit, orentation of strain gauges for force and torgue, Strain gauge-based load cells and torque
SETEOTE

Unit-111:

10 Hrs
Pressure Measurement: Elastic pressure transducers viz. Bourdon tubes, disphragm, bellows and
plezoclectric pressure sensors, High Pressure Messurements, Bridge man Gauge. Vacuum measure-
ment; Vacuum gauges viz. McLeod gange, lonization and Thermal Conductivity EATIEES
Flow Measurement: Bernoulll fow meters, Ultrasonic Flow meter, Magnetic flow meter, Rota me-
ter
Temperature Measurement: Electrical methods of temperature measurement Hesistance ther-
mometers, Thermistors and thermocouples, Pyrometers.

Unit-1'V:

08 Hrs
Introduction to Metrology: Fundamental Definitions, Types of Standards, Precision and Arcuracy,
Measurement, Errors, Linear measurements, Angular Measurement.
Design of Gauges: Limits, Fits, Tolerances, Types of Gauges, Taylors Principle of Limit Gauges,
IS 019 for design of gaoges,

Unit-V:

10 Hrs
Surface Texture measurement: Surface ronghness, Waviness, Roughness Parameter Ra, Rz, RMS
etc., working of Tomlinson surface meter, Tally-surf surface ronghness tester, Surface roughness syrm-
bialy
Scerew Thread Measurement: Screw threads Terminalogy, screw thread errors, Effective diameter
messurement of screw thread by Floating Carriage micrometer
Gear Measurement: Gear Terminology, Gear evrors, Measurement by Parkinson Gear tester and
Gear tooth Vernier Caliper




Text Books
1. Mechonical Engmooring Measurements, A K Sawhney, Dhanpat Rai Sons, New Delhi
2. Instromentation Mechanical Measurements, A K Thayal
d. Engmeering Metrology, K.J. Hume, Kalvani Publications

4. A toxt book of Engineering Metrology, L.C. Gupta, Dhanpat Rai Publications

(]

- Engineering Metrology and Measurements, Bentley, Pearson Education
Reference Books
1. Measurement Systems: Applications and Design, by EO Doebelin Gth Edition, MeGraw Hill
Instrumentation and Contral Svstem, W. Bolton, Elsevier
Mechanical Measwrements, 5 P Venkateshan, Ane books, India
Mechanical Measurements and Metrology, B K Jain, Khanoa Publishers
Metrology and Messuroment, Anand Bewoor and VinayRulkarni, MeGraw Hill

s L . = S

Engimeering Metrology and Measurement, N V Raghavendra and Krishnamurthy, Oxford Uni-
virsity Proess,

Evaluation Scheme:

Continuous Assessment (A ):

Subject tepcher will declare Teacher Assessment criterin nt the start of semester.
Continuous Assessment (B):

1, Two term tests of 15 marks cach will be conducted during the semester.

2. Total duration allotted for writing each of the paper is 1 hr,

3, Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Chustion paper will be basad on the entive svllabus summing up to 65 marks.

2, Total duration allotted for writing the paper is 3 lis.




Mechanical Measurements and Metrology
Laboratory (PCME4030L)

FPractical Schomos Examination Schome
Practical : 2 Hrs. /week Tencher Assesament : 25 Marks
Credit 2 1 End Sim Exam ; 26 (Oral) Marks

Total ; B Marks

List of Laboratory Experiments
1. Dead Weight Pressure gange
2. Calibration of Vaounm Gaogos
3. Torgue messarement using strain gauges
4. Spesd Measurement using tachometer, optical and magnetic pickup
Flow measurement using Hota meter
B Study of Vernier Caliper, Micrometer.
7. Gear measurement nsing Gear tooth Vernber ealiper
. Thread Measurement using Floating carriage micrometer

. Optical profile projector for mintature linear [ angular measurements of screw | gear or com-
poneEnts

1) Tool makérs microscope for lnear /[ angular messurement of single point tools

Evaluation Scheme:
Continuous Assessment (A):

Laboratory work shall consist of minimum 7 experiments and subject specific 5 lab assigniment / cose
hf.l.l;l;l}'

The distribution of marks shall be as follows:

L. Performance in Experiments; 05 Marks

2. Journsl Submission: 05 Muarks

3 Viva-voroe: (05 Maorks

4. Subject Specific Lab Assignment /Case Study: 10 Marks

The final certification and acceptance of laboratory jourmal fmaosd freport will be aubject to satis-
factory performance of lahoratory work and wpon fulfilling minimum passing eriteria in the teacher
AESEIRTIENL,

End Semester Examination (C):

Ural / Practical examination will e based on the entire syllabos including, the practicals performed
during Iaboratory sesstors




Advanced Manufacturing Processes
(PCME4040T)

Teaching Scherme Examination Scheme
Lectures : 3 Hrs./woek Term Test ; 15 Marks
Crudit  : 3 Teacher Assessment 1 20 Marks

End Sem Exam : 65 Marks
Total: 100 Marks

Prerequisite:
Knowledge of basic manufacturing prooeses,

Course Objectives:

L. To atudy advanced manufacturing processes,

2 To stody how to select appropriate manufacturing processes for a specific application

Course Outcomes:

0 Course Cuteomes Blooms | Blooms
Level Deseription
) Demonstrate understanding of machining operations  through | [ Understanding
CHC machine. |
02 Understund concepts of Additive Manufncturing Technology. E L2 Understanding
03 | Demonstrade understanding of production of metal components | L2 Utiderstanding

through Mon-Traditionsl Machining,

04 Uncerstand technlgues of and Destructive testing of compononts | L2 Understanding
and machines throwgh Non-destructive Testing technigues,

5 Understand basics of some futuristic manufacturing concepts L2 Understanding




Course Contents

Unit-I: Computer Enabled Subtractive Processes
10 Hrs

CNC munchine: [ntroduction, princples of opemtion, Types Vertical machining centres and hockson-
tal machining centres, major elements, functions, applications, controllers, open loop amnd closed loop
sy stoms. Types of Automatic Machines, Transter Lines;

Unit-11: Additive Manufacturing

10 Hrs
Fundamentals of Rapid Prototyping, Introduction to Additive Manufacturing (AM), Classifications of
AM / RI Syvstem. New AM Classification Schemes ss per ASTM FA2 and 150 TC 261, 3D Priming
Procedure, techoigues sned material wsed,

Unit-I1I: Non-traditional Subtractive Processes (NTM)

(08 Hrs
Ultrasonic Mechining (USM), Abrasive Jot Machining { ATM), Water Jet Machining, Electrochemical
Machining (ECM). Chemical Machining (CHM) Electrical Discharge Muchining {EDM), Plasma Are
Muachining (PAM), Laser Beam Machining (LBM), Electron Beam Machining (EBM)

Unit-1V:Inspection and Testing of Produced Parts

08 Hrs
Non-Destructive Testing Techniques (NDT): Visual Inspection, Dye Penetrant Testing, Mag-
netic Particle Inspection, X-ray Radiography, Ultrasonic Testing and Eddy Current Testing, Appli-
eations of NDT, CMM, Scanning, CT Scan.
Destructive Testing: UTM, Impact testing, Izod testing, Fatigue testing

Unit-V: Introduction to Future Manufacturing Scenarios

06 Hrs
Cyber FPhysical Systems, Parametric Design, Hybrid Munufacturing, Al in Manufacturing VR / AR
and MR in mamifacturing.




Reference Books

1. Additive Manufscturing Teehnologies, Inn Gikeon, David Rosen, Brent Stucker, Springer Pul-
lication,

2. Manufacturing Processes, ', N. Rao, Vol. 1 and 2, McGraw Hill Publishers,

3. Manufacturing, Engineering and Technology, Serope Kalpakjian, Steven R. Schmid, Prentice
Hall.

4. Production Technology, HMT,
. Production Technology, . P. Khanna, Dhanpat Rai Publications,

Evaluation Scheme:

Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria ot the start of semester.
Clontinuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the ssmester.

2. Total duration allotted for writing each of the paper Is 1 hr.

4. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Question paper will be based on the entive syllabus summing up to 65 marks,

2, Total duration allotted for writing the paper is 3 hrs.




Kinematics of Machinery (PCME4050T)

Teaching Scheme Examination Schema
Lectures : 3 His./week Term Test : 15 Marks
Credit : 3 Teacher Assessment ; 20 Marks

End Sem Exam ¢ 66 Marks
Total: 100 Marks

Prerequisite:
Knowledge of Engineering Mechanics and St rength of Materials,

Course Objectives:

1. To accuaint with basic concept of kinematics and kinetics of machine elements
2. To acquaint with various basic mechanisms and inversions

4. To study basies of power transmission

Course Outcomes:

Cs | Course Outcomes Blooms | Blooms
Level Description

cm .inzll:.':-'-n kinetics of rgld bodies L5 Analyzing
02 Diefine various components of mechanisms L1 Remembering
CO3 | Draw velocity and acceleration disgrams of various mechardsms | L3 Applving )
Cld | Draw Cam profile for the specific follower motion L3 Applving
CO5 | Select appropriate power transmizson system for spocific applica- }.3 Applyving

Fion




Course Contents

Unit-1:

07 Hrs
Kinetics of Rigid Bodies: Mass M.L about centroidal sxis and about any other axis, Radius of
Gyration, DAlemberts Principle of bodies under rotational motion about a fixed axis and plane mo-
thon, Application to motion of bars, cylinders and spheres only.
Kinetics of Rigid bodies: Work and Energy. Kinetic enetgy in translating motion, Rotation about
bxed axis and in genesal plane maotion, Work Esergy Principle and Conservation of energy.
Basic Kinematics: Structure, Machine, Mechanism, Kinematic link and it= types, Kinematic pairs,
Types of constrained] motions, Types of Kinematie pairs, Kinematic chains, Types of jolnts, Degroe
af freedom (maobility). Kutzbach mobility criterion, Grublert eritorion and its Hmitations. Four bar
chinin and s pversious, Grashofl's law, Shider crank chain and its inversions, Double shider crank
chain and its iwversions,

Unit-I1:

10 Hrs
Velocity Analysis of Mechanisms (mechanisms up to 6 links): Velocity analysis by instanta-
nesus center of rotation method [Graphical approach), Veloeity analysis by relative velocity method
{Graphical approach). Anelysis extended to find mbbing velocities at joints, mechanical advantage
{Graphical approach )
Velocity and Acceleration Analysis of Mechanism:Velocity and Acceleration- analysis by rel-
ative method (mechanism up to 6 link) including paire fnvolving Coriolis accoleration (Graphical
Approach

Unit-I11:

06 Hrs
Cam Mechanism: Fundamentals of cams and followers, Classification of cams and followers, Mo-
tiom analvsis and plotting of displacement - time, velocity-time, acceleration-time, jerk-time graphs for
uniform velocity, UARM, SHM, and Cyelold motions (combined motions during one stroke exclodod )

Unit-1V:

10 Hrs
Belts, Chains and Brakes:
Belts: Introduction, types and all other fundamentala of belting, dyvnamic snalysishelt tensions, con-
dition of masximum power fransmission
Chains: Tvpes of chaing, chordal action, variation in velocity ratio, length of chain.
Brakes: Introduction, types and working principles, Introduction to braking of vehicles

Unit-V:

09 Hrs
Gears and Gear Trains: Gears- Introduction, types, Law of gearing, Details of gear terminclogy,
Tovolutes and cyvcloidal tooth profile. Interference in mwvolutes gears, Criticad oumbers of teeth for
imterference free motion. Methods 1w control interference in involutes gears, Static force analysis in
ST EEaEE,
Gear Trains: Kinematic analysis of simple and compound gesr trains, reverted gear trains, epicycle
grar trains with spur gear combination




Text Books
l. Theory of Machines by 5. 5. Ratan
2, Theory of Machines by K. 5. Khurmi
3. Theory of Mackines by P. L. Ballaney
Reference Books
L. Theory of Mechanisms and Machines, Amitabh Ghosh and A, Kumar Mallik

2. Theory of Machines and Mechanism, Uicker Jr, Garden Pennock J.F, Shigtey, Oxford University
Press.

3 Mechanism Design: Analysis and Syothesis Vol [ by A, Erdman and G N Sander, Prentice Hall.
4. Kinematics and Dyvonamics of Planer mechanisms, Jeremy Hirsihham, MceGraw Hill.

B Thieory of Machines, W. G, Green, Bluckie Sons Lid,

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester.
Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted] during the semester,

2. Total duration allotted for writing each of the paper is 1 he.

3. Average of the marks scored in both the tests will be considered for final grading,
End Semester Examination (C):

L Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 3 hrs.




Kinematics of Machinery Laboratory
(PCME4050L)

Practical Scheme Examination Scheme
Practical ; 2 Hrs. fweck Teacher Assesspmwmt @ 25 Marks
Crelit @ 1 Total : 25 Marks

R e,

List of Laboratory Experiments

L. Study of Straight line generating mechanisms {Exact hne generating mechanisms - Peaucillier's,

Hirt"s mechanisms, Approximate line generating mechanisms - Watt's, Grasshopper, Tehehich-
i s I‘rli!"]lul‘li‘i—-ﬁ]llﬂ]

2, Study of Steering gear mechanisms { Ackerman, Davis steering gears)

d. Study of Offset slider crank mechanisme (Pantograph. single and double Hook-joint).

4. Analysis of velocity of mechanisims by Instantanesus Center of Rotation | 3-5 problems )
8. Analysis of velocity of mechanism by Relative method { 35 problems )

6. Analvsis of acceleration of mechanism by Relative method | 3-5 problems )

7. Layout of cam profiles and plotting of displacement-time, welocity-time and acceleration-time,
Jerk=times and lavout of cam profiles { 3-5 problems )

8. Construction of Involute and Cyeloid gear tooth profile - 2 problems
Text Books
1. Theory of Machines by 5, 5. Ratan
2, Theory of Machines by R. 5. Khurmi
o Theory of Machines by P L. Ballaney
Reference Books
1. Theory of Mechantsms and Mochines, Amitabh Ghosh and A. Kumor Mallik.

2. Theory of Machines and Mechanism, Uicker Jr, Garden Pennock J.F. Shigley, Oxford University
Pross.

3. Mechamism Desipn: Analysis amd Syothesis Vol [ by A, Erdman and G N Sander, Prentice Hall.
4. Kinematics and Dynamics of Planer mechanisms, Jeremy Hirsihham, MeGraow Hill.

5. Theory of Machines, W, G, Greon, Bluckie. Sons Lid,

Evaluation Scheme:
Continuous Assessment |(A):
Laboratary work shiall consist of minimuam 7 experiments and subjeet specific i lab assipnment fcase
shudy

The distribution of marks shiall e as follows:

1. Performance in Experiments: 056 Marks
2. Journal Submission: 06 MMarks

3. Viva-wvoee: 16 Maorks

d. Subject Specific Lab Assignoient /Case Study: 10 Marks

The final certifivation and acceptance of aboratory jourmal S mannal freport wall be subject to satis-
factory performance of laboratory work and uwpon fulfilling minimwm passing criteria in the teacher
azsessiment,



Machine Shop Practice IT (PCME4060L)

Teaching Scheme Examination Scheme
Practical ; 4 Hrs, fweek Teacher Assesament @ 6 Marks
Credlit, = 9 End Sem Exim o 50 MMarks

Total ; LK Marks

Prerequisite:
Knowledge of basic Physics and manufacturing processes.

Course Objectives:

1. To understand wrious machining operations done on CNC machine

2. To study varions techniques of 3 I Printing,

Course Outcomes:

COs | Conese Ohibeomes Blooms | Blooms
Lazvel Drescription
0 Understand turning operations done on Turning Centre L2 Understanding
CO2 | Understand machining operations done on Vertical Machining | L2 Understanding
Centre
03 Perform 3D Printing techniques to manfacture a simple compo- | L3 Applying
et




Course Contents

Umnit-1:

16 Hrs
Omne job involving tirning operations on Turning Centre.
Unit-11:

200 Hrs

Ome job inval ving turning, milling, shaping, drilling, grinding operations on Vertical Machindng Contre.

Unit-111:

20 Hrs
Une simple component each (3 components) using 3 D Printing Techniques : 1) Selective Laser Print-
ing 21 Stereolithography 3) Fused Deposition Modelling

Reference Books
1. Workshop Technology, W. AL J. Chapmoan Yol T 11
2. Workshop Technology, Hazra Choudhary Vol 1 11

4. Additive Manufecturing Techoologies, [an Gibson, D)W, Hosen, and B, Stucker, | 2od Edition,
Springer 2015

Evaluation Scheme:
Continuous Assessment (A):

1. Term work shall consist of Work-Shop boole giving details of drawings of the complated jobs
and time sheet,

2, The distribution of marks for term work shall be as follows: Laboratory work [Performance of
job amd workshop book): 50 marks

3. The final certification and acceptance of tern work will be subject to satisfactory performance
of laboratory work and upon fulfilling minimum passing critenia in the term work.

End Semester Examination (C):

1. Practical exomination of theee howrs duration will be held and evalnation will he done based on
the performance during the examination for 60 marks.




Universal Human Values (HMME4070T)

Teaching Scheme Examination Scheme
Lectures ;2 Hrs fweek Term Test ; 156 Marks
Credit : 2 Tencher Azsessment ; 20 Marks

End Sem Exam ; 65 Marks
Tatal = 100 Marks

Course Objectives:

1. Dovelopment of a holistic pevspective based on sell-exploration sbout themsolves (human being),
family, seciety, and nature/existence,

2. Understanding (or developing clarity) of the harmony in the lnan being, family, society, and
fature/existence

3. Strengthening of self-reflection,

4 Development of commitment and courage to act.

Course Outcomes:

COs | Course Outeomes Blooms | Blooms
Lesvel Deserip-
| i
CO1 | Berome more aware of themselves, and their surroundings (faumily, | L3 Applying

society, nature); they would become more responsible in life, and
in handling problems with sustsinable solutions, while keeping hu-
man relationships and human natare in mind,. They would have
batter eritical ability.

C0O2 | Become sensitive to thelr commitment towards what they have | L3 Applying
nnderstood (human valnes, uman relationship, and human soci-
ety)

CO4d | Apply what they have learnt to their own self in different day-to- | L3 Applving

duy settings in real life, at least & beginning would be made in this
divection.




Course Contents

Unit-1: Introduction: Need, Basic Guidelines, Content and Process
for Value Education

05 Hrs
Purpose and motivation for the eourse. Self Explorationwhat s it7 - Its content and process; Nataral
Acceptonce and Experiential Validation- as the process for selfexploration.  Continnons Happiness
and Prosperity- A look at husic Human Aspirations. Right anderstanding, Relationship and Physical
Facility- the basie requirements for fulfilment of aspirstions of every human being with their corvect
priority. Understanding Happiness and Prosperity correctly- A eriticnl appradsal of the current sce-
nario, Method to fulfil the above Inuman aspirations: understanding and living in harmony at varioons
levels.

Unit-1I:Understanding Harmony in the Human Being - Harmony in
Myself!

06 Hrs
Underatanding lmman being as a co-existence of the sentient [ and the material Body. Understanding
the needs of Self (T} and Body - happiness and physical fucility. Understanding the Body as an instr-
ment of T (T am being the doer, seer and enjoyer), Understanding the charactoristics and activities
of 1 and harmony in | Understanding the harmony of | with the Body: Sanyam and Health; correct
appraisal of Physical needs, meaning of Prosperity in detail. Programs to ensare Sanyam and Health,

Unit-ITT: Understanding Harmony in the Family and Society: Har-
mony in Human-Human Relationship.

06 Hrs
Understanding values in human-human relationship; mesning of Justice (nine universal values in
relationships) and program for its fulfilment to ensure mutual happiness; Trust and Respect as the
foundational velues of relationship. Understanding the meaning of Trust; Difference between intention
and competence, Understanding the meaning of Respect, Difference between respect and differentia-
tion: the other saliont values in rolationship, Understanding the hannony in the society (gocioty boing
an extension of fumily): Resolotion, Prosperity, fearlesaness (trust) and co-existence as compreben-
give Human Goals, Visualizing a universal harmonious order in society- Undivided Society, Universal
Order- from family to world family.

Unit-T'V:Understanding Harmony in the Nature and Existence: Whole
existence as Coexistence. s
rs

Understanding the harmony in the Nature 190 Interconmectedness and mutual fulfilment among the
four orders of nature recyelability and self-regulation in nature, Understanding Existence as Clo
existence of mutually interacting units in all pervasive space. Holistic perception of harmony at all
bevals of existence.

Unit-V: Implications of the above Holistic Understanding of Har-
mony on Professional Ethics o
rs

Natural sceeptance of humsn values 23, Definitiveness of Ethical Human Conduet. Basis for Humanis-
tie Education, Homanistic Constitution and Huymanistic Universal Order. Competence in professional
sthics: . Ability to utilize the professional eompetence for angimenting universal human order, b
Ability to identify the scope and charscteristics of people friendly and eco-friendly production sys-
tems, o. Ability to identify and develop appropriate technologies and management patterns for above
production systems. Case studies of typical holistic technologies, management models and production
ayaterns. Strategy for transition from the present state to Universal Human Order: . At the leve] of

beved of society: as mutually enriching institutions and organizations.




Text Books

1. Human Values and Professional Ethica by R R Gaur, R Sangal, G ' Bagaria, Excel Books, New
Delhi, 2010

Reference Books
L Jeevan Vidys: Ek Parichava, A Nagaraj, Jesvan Vidys Praksshan, Amarkantal, 1959,
2. Human Values, A.N. Tripathi, New Age Intl, Publishers, New Delhi, 204,
A, The Story of St (Book).
4. The Story of My Experiments with Truth - by Mohandas Karnmehand Gandld
Small is Beantiful - E. F Schumacher.
G. Slow B Beautiful - Cecile Androws

o |
.

7. Economy of Permanence - J C Kumarappa

8. Bharat Mein Angreji Raj - PanditSunderlal

9. Rediscovering India - by Dharampal

10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi
11. 11LIndin Wins Freedom - Maulana Abdul Kalam Azad
12, Vivekananda - Romain Rolland | English)

13, Gandhi - Romain Rolland {English)

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment eriterin at the start of semester,
Continuous Assessment (B):

L. Two term tests of 15 marks each will be conducted during the semester.

2, Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

L. Question paper will be based on the entire syllabus summing up to 65 marks.

2, Total durstion allotted for writing the paper i3 3 hes,

."_ s b
[ MUM
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Semester Project-I1 (PJME4080L)

Practical Scheme Examination Schems
Practical - 02 Hrs, /week Teacher Asesement : 25 Marks
Credit  : 01 End Sem Exam ; 25 Marks

Total ; 30 Aarks
“

Course Objectives:

Students are expectod to design, simulate/implement a project based on the knowledze scquired
from corrent semester subjects

Course Outcomes:

cCO Course Outocomes ﬁlﬂulns! Blooms

Level Description
COl Conduct a sorvey of several avallable literatures in the pre- | L4 Analyze
ferred Geld of study.
C02 | Deémonstrate varionsfalternate approsches to complete a | L2 Undarstand
praject.
CO3 Ersure a colliborative project enviconment by interacting | L3 Apply
and dividing project work among team members.
COd Present their project work in the form of & technical report | L3 Apply
{ paper and thereby improve the technicsl communieation
ekill,
COh Demonstrate the ability to work in teams and manage the | L2 Understamd

comduct of the research study




Semester Project:

The purpose of introdocing semester project at sscond year level is to provide exposure to students
with a variety of projects based on the knowledge acqguired from the semester subjects, This activity
i supposed 1o enrich their seademic experiones and bring enongh maturity in student while selocting
the project, Students should take this s an opportunity to develop skills in implementation, pre-
sentation and discussion of technical ideastopics. Therefore, proper attention shall be paid 1o the
cantent of semestor project weport which is being submitted in partial folfllment of the requirements

of the Second Year and it is imperative that & standard format be prescribed for the report.

Ench student shall work on project approved by departmental committee approved by the Head
of Department, a group of 03 to 05 stodents {(mex allowed: 5 students in extracrdinary cases, subject
ta the approval of the department committes and the Head of the department) shall be allotbed for
each Semester Project. Each group shall subimit at least 3 topics for the Semester Project. The
departmental committes shall finalize one topic for every group. Semester Project Title or Theme
shoulel be based on knowledge acquired during semester. The project work shall involve sufficlent work
50 thal students get scquainted with different agpects of knowledge acquired from semester subjects.

Student is expected to:
® Helect appropriate project title based on acquired knowledge from current semester subjects.
« Maintain Log Dook of weekly work done{Log Book Format will be as per Table 1.
* Report weekly to the project guide along with log book.

Aszsessment Criterias

s At the end of the semester, after confirmation by the project guide, each project sroup will
subimit project completion report n preseribed format for assessment to the departmental com-

mittes {ineluding project guide).

» Assessmert of the project (at the end of the semester) will be done by the departmental com-
mittes (including project guide).

Preseribed project report guidelines:
Sizi of report shall be of minimnom 25 pages. Projeet Report should include appropriate content for:

e lntroduction -
s Literature Survey

+ Related Theory

» Implementation details



e Project Outeomes
o Conelusion

& Roferences

Assessment criteria for the departmental committee {including project guide) for Con-

tinuous Assessment:
Guide will monitor weekly progress and marks allocation will be as per Table 2.

Assessment criteria for the departmental committee (including project guide) for End

Semester Exams:

Departmental committee (including project guide) will evaluate project as per Table 3,

Each group shall present/publish & paper hased on the semester project in reputed /peer reviewed
Conference/ Journal /TechFest /Magazine before end of the semester.

Talile 4: ..-[f;E- Book Format

&r Waek (Start Date:End Dnte) Waork Done Sign of Guida Slgn of Conrdinator
1
2
Table & Continnous Assessment Table
r | Brxwm | Mo aof | Seadem Log  Book | Litersiure | Depth of Un- | Report Total
Sant Studant Attendnnes | MMalntoln Rarv baw clarstmnding
Mo
i ] G 5] ] ]

Tahle i: Evaluation Table

8r | Exnm | Mame of | Project Die=ign Fnbrication/| Result Vor- | Prosontation | Total
Sent Stmlent Bplection | Methodol- Modeling/ ification
b ] oLy Sl lnt o




Employability Skill Development Program- I
(HMME4090L)

Teaching Scherne Examination Scheme
Practical ; 2 Hrs. fweek Teacher Assessment - 50 Marks
Credit < 1 Total : 50 Marks

Course Objectives

1. To enhance the problem solving skills,
2. To improve the basic mathematical skills for solving real life eomples.

4. Able to implement the algorithms and draw Aowcharts for sobving Mathematical and Engineering
problems,

4. Demonstrate an understanding of computer programming language concepts,

Course Dutcomes:

COs Clourse Ohibooines Blooms | Blooms
Lesved Dvszeription

| CO1 | Understand and apply the hasic concepts of Guantitative Ability | L2 and | Understand,

Lo, profit, Joss, tiwe, work and geometry L3 Apply

CO2 | Understand and apply the concapts of Quantitative Ability for the | L2 and | Understand,
problem solving, L3 Apply

CO3 | ustrate the concept of Variables and Functions L2 and | Understand,
L3 Apply

CO4 | Understand and illustrate the concept of Multithreading and | L2 and | Understand,
string hamdling, L3 Apply

C05 | Understand and describe the fundamental of ohject-oriented pro- | L2 Understand

grasmming




Course Contents
[Em——e S S e e e e e S SE S

Unit-1: Aptitude

06 Hrs
Quantitative Aptitude : Algebra, Profit and Loss, Average and Allegation / Mixture, Time and Work.
Geometry Mensuration, Numbers , Percentage, Permutation and Combine tion, Probability, Ratios
Proportion, Time and Distance, Reasoning : Analytical, Puzzles, Blood relationship, Data Interpre-
tation, Data suffi- clency

Unit-1I: Fundamental of Programming

10 Hrs
Varinhles: Local variables, Global variables, global keyword, Rules of Identities Functions @ Introdue-
tion, Prototype, Classification of functions, Neo arguments and No return values, With arguments and
With return values No arguments and With return values - With scsaments and No retuin values,
He- cursion, Argument type functions, Default arguments functions, Requirsd arguments functions,
Keyword arguments functions, Variable arguments fanetion Operators @ Arithmetic Operators, Rela-
tional operators, Logieal operators, Bitwise op- erators, Shift operators.

Unit-I11: Statements

06 Hrs
Control Statements + Conditional Control Statements, if, if-else, if-elif-else, nested-(f Loop Control
Statements, While, For Branching Statements: Break, Continue, pass, return, exit Exeeption Han-
dling: Introduction, The need of exception handling, Getting exceptions, Defuult exception handlar,
Handling exception, Try., Except Try with mmltiple excopt blocks: Handling exeeptions using Excep-
tion class, Finally, block, Releasing resources using Finally block, Rase, Creating o user exception
class. Haise exception manually, Exceptions based application

Unit-IV: Multithreading

07 Hrs
Multithreading : Introduction, Multitasking, Multi tasking v/s Multithreading, thread- ing module,
Thread elass introdaction, Creating thread, The life eyele of & thread, Single-threaded application,
Multi-thrended application, Sleep() method. Sleep(} v/s run(), Join{) v/s Sleep(), Multiple cus-
tom thresds creation, The execution time of single- thresded application, The execution time of
multi-threaded application, Synchronization of threads. Inner classes: Basic syntax of inner class,
Advantages of Inner classes, Access class level members of inner classes, Aceess object lovel members
of inner elasses, Local inner classes, Complex inner closses, Accessing data of inner classes. Regular
expressions: e modole, Mateh(), Searchi(), Find{) ete, and actual projecis web scrapping Maill ex-
traction: Date extraction, Mobile number extraction, Vehicle mumber extraction, zoom chat nnalysis
Expressions waing operators and symbols: Split string into characters, Split atving into words, Lambda
pxpressions String handling osing regex: Introduction to Strings, Indexing and Slicing, Special op-
erators in String handling, Old style String fonnatting, String library wethods, Quotes and Escape
charscters in a String representation, String Immutabality, Logical programs usimg Strings.

Unit-V: Object Oriented Programming

06 Hrs
Object Oriented Programming ;. Introduction to OOPs, Classes, Objects, Structure to QOFP ap-
plication, Contexts of QOOF application, Class level members, Object level mem- bers, self variable,
Coreat rietor s Toitialiaatiomn of object. Acoess modifiers @ Dovate, Peotested, Pabalic. Progeam codes.
Encapsulation Rules, Implementation, Abstraction, Polymorphism Inberitance Introduection, Types
of Inheri- tance, Single inheritance, Multi- Level inheritance, Method overriding, Object initializa- tion
using constroctor, Multiple mheritances, Hierarchical inberitance, Method overrid-ing n Muolti level
inheritance =

-




Reference Books

1. Quantitative Aptitude for Competitive Examinations by Dr. B § Aggarwal, 5 Chand Publica-
o

2. Programming Technigues through C, by M. G. Venkateshmurthy, Pearson Publi- cation.

d. A Computer Science Structure Programming Approaches using C, by Belrouz Forouzan, Cen-
gage Lesrming.

4. Let Us C, by Yashwant Kanetkar, BPB Publication.

Evaluation Scheme:
Continuous Assessment (A):

L. Teacher's pssesament (TA) will carry weightage of 50 marks. Components of TA are: a. MCQ
Test based on Aptitude: 20 Marks b, MCQ Test based on Programming skills: 20 Marks. o
Mock Interview: 10 Marks

2. Any other component recormmended by BOS and approved by Dean Academics, grading.
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