SYLLABUS

(With effect from 207 -18)

TB,F)

(Bgedsasme 2017-18)

[l to IV Semester

Bachelor Degree
in
Automobile Engineering

Out Come Based Educatio
with
Choice BaseCredit System

S ol

)
S 5 3
°°L,.E e E‘;\i‘s
an GE OF ENGINE! o™

n'"‘"'ﬂlmms mstt

P.E.S. College of Engineerin
Mandya - 571 401, Karnataka
(An Autonomous Institution Affiliated to VTU, Belagi)
Grant -in- Aid Institution
(Government of Karnataka)
Accredited by NBA, New Delhi
Approved by AICTE, New Delhi.

D.[.C. @0@6 m@&méecm
I& ai)ocsé—571 401, Fooréds A
(£.83.030, L3S e.—o@ai)egd mdozbg '&:’o@

!-Er" o
a Qﬁi Ph : 08232220043, Fax : 0823- 222075, Web www.pescemandya.o ﬂ" a

P17 Scheme, Il Year (Il & NGemeste) Syllabus




Department of Automobile Engineering
P.E.S College of Engineering, Mani, (An Autonomous Institution und&TU)

Preface

PES College of Engineering, Mandya, started in {ear 1962, has becor
autonomous in the academic year z-09. Since, then it has been doing the academic
examination activities successfully. The collegetaning Eight undergraduate and Ei
Postgaduate programs. It consists of Six M.Tech prograwhich are affiliated to VTL
Other postgraduate programs are MBA and M

India has recently become a Permanent Member loyngijghe Washington Accor
The accord was signed by the National Board ccreditation (NBA) on behalf of India ¢
13" June 2014. It enables not only the mobility of degree globally but also establis!
equivalence to our degrees with that of the menmag¢ions such as Taiwan, Hong Kol
Ireland, Korea, Malaysia, New Zead, Russia, Singapore, South Africa, Turkey, Ausr:
Canada and Japan. Among other signatories to theational agreement are the US anc
UK. Implementation of Outcome Based Education (OBBs been the core issue
enabling the equivalence aoflindian degrees and their mobility across thentoes

Our Higher Educational Institution has adopted GBCS based semester struct
with OBE scheme and grading sysi

The credit based OBE semester system providesiligxiin designing curriculm
and assigning credits based on the course comdrti@urs of teaching

The OBE, emphasize setting clear standards forradisie, measurable outcomes
programs in stages. There lies a shift in thinkiegching and learning processes mor
towards Students Centric from Teacher Centric education.EO&andards focus ¢
mathematics, language, science, attitudes, sdgi & moral values

The key features which may be used to judge, ifystesn has implemented
outcome based education systemmainly Standard based assessments that deter
whether students have achieved the stated stanissdssments may take any form, so |
as the process actually measure whether the stikdemis the required information or c
perform the required taskOutcome based education is a commitment thatadlents of al
groups will ultimately reach the same minimum stadd. Outcome Based Education i
method or means which begins with the end in mimdl @onstantly emphasizes continu
improvement.

Chace Based Credit System (CBCS) provides choicestodents to select from tl
prescribed courses (core, Foundation, FoundatientiZé, elective, open elective and mi
or soft skill courses). The CBCS provides a ‘cafateype approach in which the¢udents
can Choose electives from a wide range of courkéisear choice, learn at their own pa
undergo additional courses and acquire more than rdguired credits, adopt
interdisciplinary approach to learning which enabimtegration of concef, theories,
techniques, and, perspectives from two or more iglises to advance fundamen
understanding or to solve problems whose solutiares beyond the scope of a sin
discipline. These greatly enhance the skill/empbiitst of students

In order to increase the Industry/Corporate readin@ss)y Soft Skills and Personal
Development modules have been added to the existingculum of the academic ye
201546. Industry Interactions have been made compulssnhance the field experice.
In order to enhance creativity and innovation Mamoject and Industrial visit & Interactic

are included in all undergradu programs.

Dr. Umesh D R (Dr.P S Puttaswam
Deputy Dean (Academic) Dean (Academic
Associate Professor, Professor
Dept. of CS & Engg Dept. ofElectrical & ElectronicEngg.
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PES College of Engineerin

VISION
PESCE shalbe a leading institution imparting quality engiriegrand manageme

education, developing creative and socially resipbmprofessiona
MISSION

» Provide state of the art infrastructure, motivéie faculty to be proficient in their field
specializaibn and adopt best teachi-learning practices

* Impart engineering and managerial skills througmpetent and committed faculty usi
Outcome Based Educational curricu

* Inculcate professional ethics, leadership qualiied entrepreneurial skills meet the
societal needs

* Promote research, product development and inc-institution interaction.

DEPARTMENT OF AUTOMOBILE ENGINEERING

The discipline Automobile Engineering was estaldislin the year 1980, and now
has gained expertise andntributing vitally to the Automobile Engineeriesgmmunity. The
focus is to consistently pursue in providing inntbx@ and quality training to the talented ¢
dedicated students, to empower them in engineeheglevelopment of national econor
specalized in transport sector. We are the pioneeksaimataka to introduce the Departm
of Automobile Engineering to impart sound autometiknowledge to the students witl
passion towards Automobiles. We take honor in beetpgnized as a ‘research tre’ in
Karnataka by VTU and Mysore Univers In addition to these regular programmes,
department is also actively involved in conductiRgculty Development Programm:
Technical talks, Training programmes and technigsits to various indstries & regular
industrial tranings for the benefits of students. The departnierst well qualified and we
experienced faculty members to meet the presentd@iculum requirements both in thec
and practical.

VISION
To be a distinguished centre for imting quality education in automobile engineering
develop competent and socially responsible enginaad carryout research on continu
basis for the betterment of the socie
MISSION
AUML1: To give best learning experience through innaeateaching practices supported
excellent laboratory infrastructure and exposureetent trends in the automoti
industry.
AUM2: Provide indepth knowledge in automobile engineering with éqraptasis on
theoretical and practical aspects and interdis@pyi problem solving skill
AUM3: Focus on Industrinstitute interaction, for better understandingh# state of the a
technologies, Promoting research and also to blédpirit of entrefeneurshig
AUM4: Inculcate societal responsibility and ethicaluwes through personality developm
programs.

P17 Scheme, Il Yearlll & IV Semeste) Syllabu
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Programme Education Objctives (PEOs

PEOL: To prepare Graduates to pursue a successful garaatomotive and allied industri
and/or to pursue higher education and/or to becemepreneu

PEO2: To develop expertise in the core area of automodilgineering such as desi
manufacturing, ash servicing with a focus on research and innovafitwrthe benefi
of the society.

PEO3: To enable graduates to apply interdisciplinangieeering knowledge to sol
practical automobile engineering proble

PEO4: To prepare graduates to demonstratefessionalism, team work, communicati
skills, ethical conduct, and societal responsibiiind adapt to current trends
engaging in lifelong learnin

Programme Specific Outcomes (PSO

Specific skills enhanced in this programme can kendieGraduates to

PSO1.Apply the basic and advanced knowledge of autorephianufacturing, materials a
thermal engineering to analyze and solve a realstcticalproblem.

PSO2.Design basic atomotivesystems and make use of advanced automotive syste
improve he performance, safety, maintenance and managerhaatomobiles
PS03.Use modern tools and carry out research in autemaoibmain for providing solutior

to automotive and societal isst
Programme Outcomes (PO)

Engineering program must demonstrate their students attain the following outcon

1. Engineering Knowledge Apply the knowledge of mathematics, science, eegjing
fundamentals, and an engineering specializatioth@osolution of complex engineeri
problems.

2. Problem analysis ldentify, formulate, research literature, and amalycomple>
engineering problems reaching substantiated coiocisis using first principles ¢
mathematics, natural sciences, and engineeringcss

3. Design/development of solutior: Design solutions focomplex engineering probler
and design system components or processes thatmeegtecified needs with appropri
consideration for the public health and safety, #nedcultural, societal, and environmer
considerations.

4. Conduct investigations of complex problems Use researchased knowledge ar
research methods including design of experimemislyais and interpretation of data, ¢
synthesis of the information to provide valid carsibns

5. Modern Tool Usage Create, select, and apply aopriate techniques, resources,
modern engineering and IT tools including predictiand modeling to comple

engineering activities with an understanding ofliimtations

P17 Scheme, Il Yearlll & IV Semeste) Syllabu
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6. The Engineer and Society Apply reasoning informed by the contextual knadge to
assess societal, health, safety, legal and culissaés and the consequent responsibi
relevant to the professional engineering prac

7. Environment and Sustainability: Understand the impact of the professional engingt
solutions in scietal and environmental contexts, and demonsth&t&knowledge of nee
for sustainable developmer

8. Ethics: Apply ethical principles and commit to professabethics and responsibilities a
norms of the engineering practi

9. Individual and Team Work: Function effectively as an individual, and as ammber ol
leader in diverse teams, and in multidisciplinagttings

10. Communication: Communicate effectively on complex engineering\atoéis with the
engineering community and with society at e, such as, being able to comprehend
write effective reports and design documentatioakeneffective presentations, and ¢
and receive clear instructio

11. Project Management and Financ: Demonstrate knowledge and understanding o
engineeringand management principles and apply these to aveswork, as a memb:
and leader in a team, to manage projects and itidisgiplinary environment

12. Life-long learning: Recognize the need for, and have the preparaiah ability to
engage in indeendent and li-long learning in the broadest context of technalak

change.
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SCHEME OF TEACHING AND EXAMINATION
Il SEMESTER B.E. AUTOMOBILE ENGINEERING

_ Course Hrs/ Examination
=i Eleioei Title of the Subject Instructor. GIEELS TOtal. WMELS
No |Code Pattern |Credits
L:T:PH CIE SEE Total
1 [P17MAT3] Engineering Mathematic-Ill  [Maths 4:1:0:5 |4 50 50 10C
2 |P17AU3: Mechanics of Materia AU 4:0:0:¢ |4 50 50 10C
3 |P17AU33 Thermodynamic: AU 4:1:0:5 |4 50 50 100
4 |P17AU34 Material Science & Metallurg [AU 4:0:0:4 |4 50 50 100
5 |P17AU35 Manufacturing Proce-I AU 4:0:0:4 |3 50 50 100
6 |P17AU36 Measurement and Metrolo  [AU 4:0:0:4 |4 50 50 100
7 |p17auLsy |Metallography & - Materig ,, 1:0:2:3|1.5 |50 50 100
Testing Lab
8 |P17AUL38 Foundry & Forging Lat AU 1:0:2:3|1.5 50 50 100
Comprehensivi
9 |P17HUDIP39 | Communication HS&M |2:0:0:2 |[2] [50] [50] [100]
Development(CCL
** Aptitude and Reasonin
10 [P17HU39 Development BEGINNER [Maths |2:0:0:2 | -- (50) - -
(ARDB)
* Indian Constitution, Humsa .
11 |P17HMDIP31( Rights & Professional Ethi HS&M  |2:0:0:2 |0 - - -
12 |[P17MADIP3] | *Additional Maths-1 Maths 4:0:0:¢ |0 - - -
Total 26[28]|400[450]400[450{800[900]

* Additional Mathematicd-& Constitution of India and Professional EthilLateral entry students shall have to p
these mandatorlyearning courses before completing of VI Sem:
*ARDB: All students shall have to pass this mamtgtlearning course before completing ol-semeste

SCHEME OF TEACHING AND EXAMINATION
IV SEMESTER B.E. AUTOMOBILE ENGINEERING

sl lies Title of the Subjec Eee%‘t:.hing g":‘ig:” = ’I\E/lﬁlrgnatlon
No [Code L : T :|Credits

P:H CIE [SEE|Total
1 Ei;mxgﬂi Engg MathematicIV Maths |4:1:0:5 |4 |50 |50 |100
2 |P17AU42 Fluid Mechanics AU 4:0:0:4 (4 50 |50 (100
3 |P17AU 43 Manufacturing Process-II AU 4:0:.0:4 (3 50 |50 (100
4 |P17AU 44 Theory of Machine-| AU 4:1:.0.55 |4 50 |50 (100
5 |P17AU 45 Computer Aided M/c Drawin AU 2:0:4:6 |4 50 |50 (100
6 |[P17AU 46 Heat Transfer AU 4:0:0:4 (4 50 (50 (100
7 |P17AU L47  |Fuel Testing and Measurement L AU 1:0:2:3 |15 50 |50 (100
8 |P17AU L48 M/c shop Practic AU 1:0:2:3 |15 50 |50 (100
9 |P17HU49 ﬁﬁg':lrjndeediaé?gRDll?easoning Developmr- HS & M 2:0:0:2 1 50 50 100
10 |P17EVDIP410 [*Environmental Studie Env 2:0:0:2 |- - - )
11 |[P17MADIP41 |*Additional Mathematic-I Maths |4:0:0:4 | - - |-
Total 27 450({450|900

* Additional Mathematics-Il & Environmental Studies: Late entry Students shall have to pass tf
Mandatory Learning Courses before completion semester
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Course TitleEngineering Mathematicsll|

Course Code: P17MA31] Semester: | [L—T-P—H:4-1-0-5] Credits:

Contact Period kecture: 52Hrs Exam: 3Hrs.\ Weightage: CIE: 50 %; SEE: 50%

Prerequisites: The student should have acquired the knowledge of Eeging
Mathematics-& Il of | and Il semester B.I

Course Learning Objectives (CLOS)

The course P17MA31 aims to

1. Describe the concepts of elementary numerical arsaguch as forward/backward fin
differences, central differences, interpolation arttagolation formulae, techniques
numerical differentiation and integrati

2. Explain the nature of periodic functions Fourieriesg of general as well as even /¢
functions valid in full range/harange periods along with applications through prat
harmonic analysis.

3. Learn modeling in terms of partial differential efjons and also, learn differe
exact/analytical methods of solving with special pbiasis on interpretation of tl
solution of onedimensional wave, heat and Laplace equations witanginitial and
boundary conditions in the context of various eagiing and technological applicatic

Relevance of the course:

Engineering Mathematid$t deals with the Numerical methods to solveerpolation ant
extrapolation problems in engineering fit

In Fourier series analyze engineering problemsingrisn control theory and fluid flo\
phenomena using harmonic analy

Analyze the engineering problems arising in sigraald systems, digitesignal processin
usingFourier transform techniqu.

Z-transforms & Z-transformsf standard functions to solve the specific prolddmy usinc
properties of Z-transforms.

Identify and solvelifference equations arising in engineering appglca using inverse Z—
transforms techniques

Partial Differential Equations (PDE’s), order, degrand formation of PDE’s and, to so
PDE'’s by various methods of soluti

One —dimensional wave and heat equation and Laplaceiaten and physical significanc
of their solutions to the problems selected from esgjimg fielc

Course Content
UNIT-I
Numerical Methods-I: Finite difference: Forward and Backward differenc Gregory-
Newton forward and backward interpolation formulbewton’s divided differencformula,
Lagrange’s interpolation formula and inverse intdagion formula. (All formulae withot
proof) — Problems only
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Central differences: Gauss Forward and Backwarferdinice formulae, Sterling's, a
Bessel's formulae (All formulae without pro— problems.
SSC Problems using Everett’'s formula in Central diffeze: 10 Hrs

UNIT-II
Numerical differentiation using Newton’s forward and backward interpolationniulae,
Newton’s divided difference formula and Sterling@®mula (All formulae without proo-
problems only and Applications to Maxima and Miniofaa tabulated function

Numerical integration: Newtcn- Cotes quadrature formula, Trapezoidal rule, Simjss
(4)™ rule, Simpson's¥)" rule, Boole’s rule and Weddle’s rule (All rules fdut proof-
lllustrative problems.

SSC Derive Newton-Cotes quadrature formu 10 Hrs

UNIT-1II
Fourier series: Periodic functions, Fourier ser- Euler's formula, Dirichlet’'s condition:
Fourier seies of discontinuous functior Fourier series of even and odd functions. Chang
interval-Fourier series of functions of arbitrary period.f-rang Fourier series expansiol
Fourier series in complex form, Practical harmoaiwalysi- lllustrative examples fror
engineering field.
SSC Derivations of Euler’'s formula 11 Hrs

UNIT-IV
Fourier Transforms: Infinite Fourier transform-properties. Fourier sine and Fourier cos
transforms, properties. Inverse infinite Fourier and inverseifi@r sine & cosindransform —
lllustrative examples.
Difference equations and Ztransforms: Definition of Z-transformsstandard -transforms,
linearity property, damping rule, shifting rulésitial value theorem and final value theor
(All rules and theorems without proof). Inverse- transforms. Difference equatic- basic
definitions. Application of Aransformso solve difference equations.
SSC Convolution theorem, Parseve identities.related problems. 10 Hrs

UNIT-V
Partial differential equations (PDE’s
Formation of PDE’s. Solution of nhc-homogeneous PDE by direct integration. Solutior
homogeneous PDE involving derivative with respecbie independent variable only (b
types with given set of conditions). Method of gepian of variables (first and seconrder
equations). Solution of the Lagrange’s linear PDd 'the type: Pp + Qq =F

Applications of PDE’s:

One-dimensional wave and heat equations (No derivat and various possible solutions
these by the method of separation of variablesAlddkert's solution of wave equatio
Two dimensional

Laplace’s equation (No derivatic —various possible solutions. Solution of all th
equations with specified boundary conditions (Bamdvalue problems). lllustratiy
examples from engineering fie
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SSC Finding the solution of nc-linear equations of first order: Charpit's Meth-simple
problem. 11 Hrs

Text Books:

1. Higher Engineering Mathematics: B.S. Grewal, KhaRuoalishers, New Delhi, 42nd E
2012.

2. Advanced Engineering Mathemati- E. Kreyszig, John Wiley & Sons"@&d.2007

References:

1. Advanced Modern Engineering Mathemati- Glyn James, Pearson Education Lt
Ed., 2007.

2. Advanced Engineering Mathematics: Peter V O’ N&ibmson, Brooks/Cole, 5th editic
2007.

3. HigherEngineering Mathematic- B.V. RAMANA, McGraw Hill Education 2007

Note: - Eachunit containstwo full questions of20 marks each. Students are requirec
Answerfive full questions choosing at lezone question from each unit.

Course Outcomes
After learning all the units of the course, the studeabig to

1. Apply forward, backward difference formulae and tcan differences formulae i
solving interpolationextrapolation problems in engineering fit

2. Apply Numerical differentiation and integratirules in solving engineering where 1
handling of numerical methods is inevita

3. Recognize the importance of Fourier series & Fourensforms, difference equations ¢
Z-transforms in the field of signals and systems, maimication and network thec signal
and image processing, control theory, flow & heans$fer and theory of elastici

4. Learn modeling in terms of partial differential etjons and also, learn differe
exact/analytical methods of solving with speciapbiasis on interpretation the solution.

5. Interpret the solution of o-dimensional wave, heat and Laplace equations withn
initial and boundary conditions in the context @frieus engineering and technologi
applications.
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Course Articulation Matrix
Mapping of CourseOutcomes (CO) with Program Outcomes (POs) and Progm
Specific Outcomes (PSOs)

Semester: 3 Course code : P17MAT3 Title : Engineering Mathematics—IlI

, PO[PO[PO[PO|PO[PO[PO[PO[PO[PO[PO]| PO
CO’s Statemer 1[2(3|4|5|6|7[8]9]10[11]12

Apply forward, backward differenc
formulae and central differenc
CO-1 formulae in solving interpolati- |1 |2 - |- |- |- |-|-|-]-]-
extrapolation problems in engineeri
field.

Numerical differentiation an
integration rules in solving engineeri
where the handling of numerical
methods are inevitak

CO-2

Apply the knowledge of periodic
function, Fourier series, compl
Fourier series, Fourier sine/cosi
cO-3 seri_es ofa function valid in differer % I 2 A I I I
periods.

Analyze engineering problems arisit
in control theory/fluid flow phenomer

using harmonic analys

Understand complex/infini Fourier
transforms, Fourier sine and Four
cosine  transforms  with  relatt
properties

Analyze the engineering probler
arising in signals and systems, dig
signal  processing using Fourier
CO-4 transform techniqut. 213 - -|-|-1-1-1-1-1-
Define Ziransform & find Z-
transforms of standard functions 1
solve the specific problems by usi
properties of Aransform.

Identify and solvedifference equation
arising in engineering applicatic
using inverse Z#ransform techniques.

o

Define Partial Differential Equatior
(PDE’s),order, degree and formation
PDE'’s and, to solve PDE’s kvarious
methods of solutic

CO-5 Explain one -dimensional wave an{ 2 3 |- |- |- |-|-|-|-]-]-
heat equation and Laplace’'s equa
and physical significance of the
solutions to the problems selected fr
engineering field.
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Course Title: Mechanics of Materials

Course Code: P17AU32 | Semeste I L:T:P:H: 4:0:0:4 | Credits: «

Contact Period-Lecturer: bi2zs. Exam: 3Hrs Weightage:CIE:50%; SEE: %

Prerequisites: Engineering Mathematic— (I & 11), Engineering Mechanics

Course Learning Objectives (CLOS)

This course aims to

1. Classify different types of stresses, strain anfbrdeations induced in the mechani
components due to external loa

2. Determine stresses in composite bars, thermalksemnd prinpal stresses in simpléD
elements.

3. Draw Shear Force Diagrams and Bending Moment Drmagrior different types of loac
and support conditions.

4. Compute and analyze bending and shear stressetefiections induced in bearn

Determine stresses in thin and thick cylindt¢ensionalstresses, and Analyze buckli

phenomenon in columns.

o

Course Content

Unit -1
Simple stresses and strainsStress, types oftresses, Strain, Saint Venan principle,
stressstrain diagram for mild steel, working stress, ffretvess, factor of safetHooke’s
law, modulus of elasticity, strain energy due tadwyally applied load, proof resilienc
longitudinal strain, lateral strain, poison ratétress strain analysis of bars of uniform ci
section, stepped bars, bars with continuously wgrygecion, principle of suprposition.
Modulus of rigidity, volumetric strain, expression for volumetric stralbulk modulus
relation among elastic constants.
SSC: Identification of various loads coming on machinembers Problems on Principle «
Superposition 10hrs

Unit-2
Compound bars: Stress analysis of composite bars. The stresses in uniform ar
compound barsCompound stresse: Principal planes and stresses, planes of maxi
shear stress in general two dimensicsystems, Mohr’ circle diagram.
SSC: Principle of Complimentary Shear Stres 10 hrs

Unit -3
Shear force and Bending moment diagramsTypes of beams, loads and supports. S
forces and bending moments, sign conventions,ioektip between load intensity, shi
force and bending moment. Shear force and bendimgent diagrams for different beal
subjected to concentrated loads, UDIVL and couple.
SSC SFD and BMD of building structure 12 hrs

Unit-4
Bending and shear stresses in BeamTheory of simple bending, assumptions in sin

bending, relationship between bending stressesaathds of curvature, relationship betwe
bending moment and radius of curvature, sectiomulus, moment of resistance o
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section. Bending stresses inabes of uniform section. Shearing stresses in beahesl
stress across rectangular, circular, | and T set(Composite beams are not included and
moment of inertia to be supplied for numerical problems).
Deflection of Beams: Introduction, relation between slope, deflectiond aradius of
curvature. Macaulay’s method for cantilever andmjnsupported beams with point load ¢
UDL.
SSC Moment - Area Method for finding Beam Deflectior Moment carrying capacity (
different sections. 10 hrs

Unit -5
Thin and thick cylinders: Types of cylinder, stresses in thin cylind- Hoop’s and
longitudinal stress, changes in dimensions of dgi(diameter, length, volume). Thi
cylinders subjected to internal and externassures. Compound cylinders not included).
Torsional stressesintroduction to torsion, pure torsion, assumptialesjvation of torsione
equation, polar modulugprsiona rigidity, and torque transmitted by solid and huall
circular shafts. @lumns and struts: Introduction to Columns, Euler's theory for axia
loaded elastic long columns, Euler's equation folumns with different end conditior
Rankin’s formula.
SSC:Shear Force and Bending Moment diagrams for Bealnjgsted to Couple 10 hrs

Text Books:

1. S. S. Bhavikatti“Strength of Materia”, Vikas publication House@vt Itd 2" edition
2013

2. Dr. B.C. Punmia, “Mechanics of Materials”, Ashok idar Jain and Arun Kumar Ja
Laxmi publications, New Delhi. 2016 ISE 10: 8131806464 ISBNI3: 978813180646

3. Dr.R. K. Bansal , “Strength of Materi”, Laxmi publication, New Delhi % edition 2017

References:

1. W.A. Nash, Sehaum’s Outline Seri“Strength of Materials”Fourth Edition 200’

2. Ferdinand P Beer ,E Russell Johnston, JR., JoheWd)f adapted by N Shivaprasac
S Krishnamurthy; Mechanics of Materials2005, Tata McGraw-Hill

3. James M. Gere, Stephen P. Timoshenko, “Mechaniddabérials”, CBS Publishers al
Distributers Delhi (yar of publication).200¢ 1SBN-10: 8123908946I1SBN-13: 978-
8123908946

Course Outcomes

After learning all the units of the course, the stdent is able tc

1. Able to Explain the concepts of stress and straitin@g on deformable bodies and
compute stress anstrains produced under axial and shear loads inogemeous an
composite bars using stress strain relation

2. Able to Apply the stress transformation equationsl &lohr’s circle to calculate tt
principal stresses.

3. Analyze the performance of the be for different types of loads and support conditi
using SFD and BMD
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4. Able to relate bending stress, bending momentusadi curvature, express shear stres
beams of different cross sections, and determiredtflection of beams subjected
different loads

5. Compute stresses in thick and thin cylinders amdi loarrying capacity of columns 1
different end conditions usirEuler’'s equation

Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl Programme Outcomes Specific
No. Course Outcome outcomes

1/2|3]4|5|/6]7|8[9/10|11]12]1 | 2] 3

Able to Explain the concepts of stre
and strain acting on deformal
bodies and to compute stress .
1 |strains produced under axial €/2(2(2| -|-|2|-|-|-| -|-]12|3]| 2] -
shear loads in homogeneous
composite bars using stress sti
relationship.

Able to Apply the stres
transformation equations and Moh
circle to calculate the princip
stresses.

Analyze the performance of the be
for different types of loads ar
support conditions using SFD a
BMD

Able to elate bending stres
bending moment, radius of curvatu
express shear stress in beams
different cross  sections, a
determine the deflection of beal
subjected to different loads
Compute stresses in thick and t
cylinders and load carrying capac
of columns for different en
conditions using Eulers equat
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Course Title: Thermodynamics

Course Code: P17AU33 \ Semester: Il L:T: P:H: 4:1:0:5 | Credits: 4

Contact Period-Lecturer: bi2zs. Exam:3 Hrs Weightage:CIE: %6 SEE 50%

Prerequisites Engineering Physics, Engineering Mathemg-|

Course Learning Objectives (CLOs

This course aims to

1. Define and understand the concepts of Energy irerg¢rand Heat and Work
particular

2. Apply the concepts of thermodynamics to steadywarsieady flow processe

3. Understand the basics of heat engine and heat puamas second law ¢
thermodynamics and corollarie

4. learn and understand necessity of applied thermadies and air standard cles and
Demonstrate ability to make use of air standardecgod able to use reciprocating
compressor Students will be able to use recipnogatir compresso

5. Get exposure to different types of refrigerants tradr desirable properties and va
absorption and vapor compression refrition, use of charts.

Course Content

Unit — |

Fundamental Concepts & Definitions:-
Definition of Thermodynamics. Microscopic and Masropic approaches to the study
thermodynamics. Definitions of System (cld system) and Control Volume (open syst
with examples. Definition of thermodynamic properigtensive and extensive properti
thermodynamic state, process, g-static process, thermodynamic cycle. Thermodyn:
equilibrium; definitions of thermalchemical and mechanical equilibrium. Zeroth law
thermodynamics, Concept of Temperature, tyof commonlyused temperatu scales and
relation between them. Thermodynamic definitiowoirk, sign convention and examples
illustrate the definition of wrk. Work done at the system boundary, processteguand
expressions for work done in different process&gfinition of heat and sign conventic
Comparison of work antieat. Simple numerical probleron work and heat transfer or
SScC Differenttemperature measuring instrume 11 hrs
Unit—1I
First Law of Thermodynamics:
Statement of the First law of thermodynamics foclased system undergoing a cyc
process. First law thermodynamics for a changdaté ©f the system and concep energy.
Energy as a property of the system and its sigamfie. Internal Energy, Enthalpy a
Specific heats. Simple numerical problems on systendergoing closed proce
Steady flow process, First law applied to steadwvflprocess, derivation ofeady flow
energy equation and its applications to steady fiwecess. Simple numerical problems
systems undergoing steady flow prss.
SSC Application of FLOT for different discuss the corapsor nozzle el 10 hrs
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Unit — Il
Second Law ofThermodynamics:
Thermal reservoir, Source and s Heat engine, heat pump and refriger and their
schematic representation, efficiency and coefficighperformance. Kelvi— Planck and
Clausius statement of the Second law of thermodycswrand eqwvalence of the twi
Statements of second law. Definition of perpetuatiam machines of Il kind with exampl
Reversible and Irreversible processes, factors nigte a process irreversible. Revers
heat enginégarnot Cycle and expression for efficie of Carnot cycle. Simple numeric
problems on heat engines and heat pu
SSC Violation of Il law leads to PMMLKII proof. 10 hrs

Unit — IV
Air Standard Cycles: Carnot Cycle, Otto Cycle, and Diesel Cycle, trP-V and T-S
diagrams, description, expression for efficien@ad definition of mean effective pressul
Comparison of Otto and Diesel cycl
Reciprocating Air Compressors Operation of a single stage reciprocating air pa@asors
Work input using P-V digram and steady state flow analysis, Effect ofarelece ani
volumetric efficiency, Adiabatic, isothermal and chanical efficiencies, Multistag
compressors, saving in work, expression for optimat@armediate pressure. Imperfect ir
cooling. 10 hrs

Unit -V
Refrigeration and Air Conditioning : Introduction, Heat Engines and Heat Pumps, Pre-
enthalpy diagram. Vaporcompression refrigeration systems, description, lyaig
refrigerating effect, capacity, power required,tsirof refrigeration, and COP. Properties
atmospheric air: Dry Air, Relative Humidity, Specithumidity, degree of saturation, c
bulb and wetbulb temperature. Psychometric Chart and Psych@anBtocess: Sensib
heating or cooling, cooling and dehumidificatiomating and humidification and adiabz
mixing of two streams.
SSC Different make of refrigerat; At least three 11 hrs

Text Books:

1. P .K. Nag,Basic and Applied Thermodynam, Tata McGraw Hill, 2009

2. R K Rajput, Engineering Thermodynamics by , LaxmbRations Pvt Ltd 2011
ISBN-10: 9380298404 ISB-13: 978-9380298405

Reference Books:

1. Prakash and Gupt&ngineering Thermodynamic

2. Yunus A, Thermodynamics An engineering approach. Ggl Tata McGraw Hi
3. Van and Wylen|ntroduction to ClassicéThermodynamics




Department of Automobile Engineering
P.E.S College of Engineering, Mani, (An Autonomous Institution Affiliated to'TU)

e S - o

Course Outcomes

After learning all the units of the course, thedstut is able t

1. Able todefine basic definitions, solve problems on temperatusdesd¢ieat and Worl

2. Able to Identify, formulate and solve engineering problems in classit
thermodynamics involving closed and open syst

3. Able to gply second law concept and Carnot cycle to solve ergimg problem:

Analyze air standard cycle and reciprocating compre

5. Analyze refrigeration cycle and Air conditioning cy:

B

Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program OLcomes (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. Programme Outcomes Specific
NO.Course Outcome OULCOMES

1/2/3]4|5/6]7]/8]/9|10|11]12] 1| 2] 3

Able to define basic definitions, solv
1 |problems on temperature scale, H3|3|1|-|-|2|2|-|-|-|-|2|3]| 2] -
and Work.

Able to Identify, formulate and
solve engineering problems
classical thermodynamics involvit
closed and open systems.

Able to gply second law concept a
3 |Carnot cycle to solve engineeri3|2|1|-|-|2|2|-|-|-|-|2|3|-]| -
problems.

Analyze air standard cycle ar
reciprocating compressor.

Analyze refrigeration cycle and Al
conditioning cycle
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Course Title: Material Science and Metallurgy

Course Code: 17AU34 | Semeste I L:T:P:H -4:0:0:4 | Credits: «

Contact Period-Lecturer: b2s,: Exam:3Hrs Weightage:CIE:3%; SEE50%

Prerequisites: Knowledge ofEngineering Physics, Engineering Chemistry, Medtwmaf

materials

Course Learning Objectives (CLOs

This course aims to

1. Explain the different crystalline structure of timetals and imperftion associated wit

them.

Explain the laws governing thdffusion phenomena and factordeating them

Explain the behavior of the materials when subpgbtbemechanice

forces.

Describe the phenomena of fatigue and creep inlsr

Describe the solidification process in metal cag

Explain the concept of phase transformation duengerature in alloy:

Explain physical properties and microstructuresroh based on pcentage of carbo

present

9. Explain the types of heat treatment methods forateednd its affect on the mecheal
properties

10. Explain the different alloys, their properties, qusitions and use

11. Discuss different types of composite materials (PMKIC and CMC), their roperties
and applications, \

©NOo OO

COURSE CONTENTS

Unit - 1
Crystal Structure: Fundamental concepof Unit cell space lattice, Bravais Lattices, L
cells for cubic structures and HCP. Study of staglkif layers of atoms in cubic structure :
HCP, calculations of radius, @dination number and Atomic Packing Factor fofediént
cubic structures,Crystal imperfection— point, line, surface & volume defects,ffusion —
diffusion mechanisntrick’s laws of diffusiol
Mechanical Behavior: Stressstrain diagram to show ductile and brittle behavadt
materials, linear and non linear elastic behaand properties, mechanical properties
plastic range, yield strength, offset yield stréngtluctility, ultimate tensile strengt
toughness. Trustress & true strai Plastic deformation of single crystal by slip andhining
SSC:Hardness, RockwelVickers & Brinell Hardness Testing. 12 Hrs

Unit 11
Fracture: Bonding forces and energies, cohesive strengthetfls— Griffith theory— crack
initiation, growth and crack arre— Effect of plastic deformation on crack propagat—
Factors leading to crack propagati— Cleavage — intecrystalline, brittle, dutile fracture,
influence of slip on fracture Effect of impact loading on ductile material ansl ajpplicatior
in forging, etc — 5 Hrs
Fatigue: stress cycles effects of stress concentration, size effect, sertaxture on fatigu
— corrosion and thermal fatiggemechanism of fatigue failure
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Creep: creep curvesstructural chang— mechanism of creep deformation.
SSC: Study of Peritectic and Monotectic Syst 5 Hrs

Unit 111
Solidification & Phase diagrams Mechanism of solidification,Homogenous an
heterogeneous nucleation, Crystal growth, Cast Instactures Solid solutions Hum:
Rothary rulessubstitutional, and interstitial solid solutionstermediate phases, Gibbs ph
rule, construction of equilibrium diagrams, equilim diagrams involving complete ai
partial solubility, lever rule
Iron carbon equilibrium diagram: phases in the F€-system, Invariant reactions, critit
temperatures, Microstructures of slowly cooled Istexffect of alloying elements ohe Fe-C
diagram, ferrite and austenite stabilizers. The T™lagram, drawing of TTT diagram, T1
diagram for hypo & hyper eutectoid steels, effdaltmying elements on CCT diagr:
SSC: Effect of alloying elements on TTT diagram 10 Hrs

Unit IV
Heat treatment of metals:Definition and aims of heat treatme— Annealingand its types,
normalizing, hardening, tempering, austemperingtengpering with microstructure chan
Surface treatment — Diffusion methods— Carburizing, Nit riding Cyaniding— Thermal
methods — flame haediing, induction hardenil
SSC: Study of Jominy -End Quench Te 10 Hrs
Unit V
Engineering alloys: Properties, composition and uses of low Carbon,imnmedand higt
carbon steels, Steel designation AISI and SAE design; Cats Iron— gray Cl, White CI.
Malleable Cl & SG CI; Microstructures of Cl. Thight alloys Al, Mg and Ti alloys; Coppi
and itsalloys, Brasses & Bronzes, Glass,rrosion prevention materials
Advanced Materials Composite materie-definition, classification, types of matr
materials & reinforcements, fundamentals of promucof FRP’s and MMC'’s, advantag
and application of composites
SSC: Study of Copper Zinc Partial Phase diagra 10 Hrs

Text Books:

1. Smith, Foundations of Materials Science and Engine- 5" Edition, McGraw Hill,
2009 ISBN-10: 0073529249ISBN-13: 978-0073529240

2. Murthy, Structure and propertieof engineering MaterialSTATA McGraw hill, 2003.
ISBN: 007048287X 97800704828

Reference Books

1. William D. Callister Jr.“Materials Science & Engineerinc- An Introduction” , Wiley
India Pvt. Ltd, New DelhR010ISBN: 9788126521432, 8126521430

2. Donald R.Askland, Predeep P. Phule Thom: “Essentials of Materials for Science
and Engineering”, -Engineering, 2C7

3. James F. Schakel fortintroduction to materials Science for Engineering”, 8" edition
Pearson, Prentice Hall, New Je2015
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Course Qutcomes

After learning all the units of the course, the stud# is able to

1.

2.

3.

Ability to identify different types of crystalline structure, defecfsnwetals and law
governing the diffusion phenomer

Ability to apply the knowledge of mechanical behavior to select@mpate material fo
given automotive componel

Ability to Interpret the phase diagrams of metals and alloys and use theéhermal
processing of the materials

Ability to Select appropriate heat treaent process for specific requireme

Describe the effect of alloying elements on properties afabrication process at
applications of composite materials with econonmd aocial concerr

Course Articulation Matrix
Mapping of Course Outcomes (COwith Program Outcomes (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. Programme Outcomes Specific
No. Course Outcome outcomes

112|3|/4|5(6]7(8]9]10(11/12/1 | 2| 3

Ability to identify different types
of crystalline structure, defects
metals and laws governing t
diffusion phenomena.

Ability to apply the knowledge g
mechanical behavior to selg
appropriate  material for give
automotive component.

Ability to Interpret the phast
diagrams of metals and alloys &
use them in thermal processing
the materials

Ability to Select appropriate he
4 |treatment process for specii2(2(2|-|-|-|2|-|-| -] -|2|3] -| -
requirements

Describe the effect of alloying
elements on properties a
5 | fabrication process an2|2(2|--12\2(-|-|-| -12|3|-| -
applications of composite materi;
with economic and social concel
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Course Title: Manufacturing Process - |

Course Code: P17AU35 | Semeste I L:T:P:H -4:0:0:4 | Credits: 3

Contact Period-Lecturer: 52Hr&xam: 3Hrs Weightag€iE:50%; SEE:5%

Course Learning Objectives (CLOs

This course aims to

1. Classify various manufacturing process

2. Define pattern making. Classification, tools used aescribe constrtion of patterr
making. Explain foundry sands, sand preparationtasing.

3. Explain molding processes and Describe core mgiiagess

Discuss different special molding proce

Classify furnaces. Describe working and construcfieatures of electric arc furna

and Cupola.

Discuss steps involved in casting process. Exgirinciple of gating and riserin

Explain arc welding processes. Describe variouslinglprocesse:

Discuss special type of weldin

Summarize metallurgical aspect in weldi

10 Explain welding defects, causes and reme

11.Discuss different methods " inspection for casting and welding.

o A

© 0N

Course Content
Unit — |
INTRODUCTION: Concept of Manufacturing process, its importanckissification of
Manufacturing processes. Selection of processrimdyctior
PATTERNMAKING : Definition, functions, Materials and tools used fmttern, variou
pattern allowances and their importance. Classifinaof patterns. Construction of patter
FOUNDRY: : Introduction, Tools and equipments, Moulding saniypes of molding sanc
Sandadditives, Properties of Molding sand. Sand prejaraSand testin
SSC Steps involved ipattern making sand preparatory concept of molduagsl tes.
11 Hrs

Unit — Il
Molding processes based on sand used and methec for Cores and Core makings, Ct
boxes, Typical molding problem
Binder: Definition, Types of binders used in molglsand
Additives: need, types of additives us
SPECIAL MOULDING PROCESS Study of Molding processes, CO2 molding, S
mould, Investmentasting, permanent mould casting : Gravity-casting, Pressure ¢
casting, centrifugal casting, Squeeze Casting,hS@asting, Thixocasting and continuc
casting
SSC Concept of Mouldingproces. 11 Hrs

Unit — I

MELTING FURNACES: Classification of furnaces, Constructional featugesvorking
principle of Electric Arc Furnace, Cupola furn
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CASTING PROCESS: Introduction to Casting process & steps involvedrigties ol

Automotive components produced by casting prookdgantages& Limitations of casting

process

Principles of Gating: Elements of gating systenmety of gates, gating ratio, function

risers, types of risers epen and blind risers. Types of defects in Casti@muses an

remedies

SSC Steps involved in castingrocess & types of defects in casting. 10 Hrs
Unit — IV

WELDING PROCESS: Arc Welding: Principle, Flux Shielded Metal Arc Vdahg

(FSMAW), Inert Gas Welding (TIG & MIG) Submerged®wWelding (SAW) and Atomi

Hydrogen Welding processes (AH\

SPECIAL TYPE OF WELDING: Resistance weldingprinciples, Seam welding, Thern

welding, Spot welding, projection welding. Frictiarelding and Explosive weldil

SSC Resistance welding propel 10 Hrs
Unit -V

METALLURGICAL ASPECT IN WELDING: Structure of welds, Formation of differe

zones during welding, Heat affected zone (HAZ),aReters affecting HAZ, Shrinkage

welds & Residual stresses. Weldability and Weldghiésting, Welding defect+ Detection

causes & remedy. Principle of Sering, Brazing, different methods and its applmasi

Inspection Methods Methods used for Inspection of casting and wejdvisual, Magnetic

particle, Fluorescent particle, Ultrasonic, Radagty, Holography methods of Inspect

SSC:WeldingApplications in Automobile Industr 10 Hrs

Text Book

1. S.K.Hajra Choudhury, A.K. Hajra Choudhury, NirjhRoy, “Elements of Worksha
Technology”-Vol-IiMedia Promoters & Publishers Pvt Ltd ,.7.

2. Dr.K.Radhakrishna, “Manufacturing Proc-1", -Sapna BoolkHouse, 5th Ed, 20!

References:

1. Serope Kalpakjain, Steuen.R.Sechmid, “Manufamguf echnology’-PearsorEducation
Asia, 7" Ed. 2014.

2. Roy A Lindberg, “Process and Materials of Mamtifiaing” 4th Edn- Pearson Edu. 20(

Course Outcomes

After learning all the units of the course, the stdent is able to

To discussvarious manufacturing process

To identify and study different types of molding and castinacpsse:

To application of furnaces in casting process for automotive cameptsmanufacturin
To identify and study different types of welding and spegipés of weldin

To analyzedifferent defects in welding and study inspectiogtinod:

obrwbdPE




Department of Automobile Engineering
P.E.S College of Engineering, Mani, (An Autonomous Institution Affiliated to'TU)

Course Articulation Matrix

Mapping of Course Outcomes (CO) with Program Outcoras (POs) and rogram

Specific Outcomes (PSOs)

Sl

No.

Course Outcome

Programme Outcomes

5

10

11

To discus: various manufacturin
processes.

To identify and study differer
types of molding and castir
processes.

To application of furnaces ir
casting process for automoti
components manufacturi

To identify and study differer
types of welding and special tyg
of welding

To analyze different defects i
welding and study inspectic

methods

Programme
Specific
outcomes
112 3
3|11 -
3|11 -
3|11 -
3|11 -
3|11 -
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Course Title: Measurement and Metrolog!

Course Code: 17AU36 \ Semeste llI L:T:P:H -4:0:0:2 \ Credits: «

Contact Period-Lecturer: 52s. Exam: 3Hrs Weightage:CIE: %0 SEE50%

Course Learning Objectives (CLOS)

This Course aims to

1. To understand the different standards of measeme

2. To understand the concepts of compar:

3. To identify, construction and working of the diféext transducers, and intermedi
devices

4. Describe the different Torque and fo.measuring methods

5. Discussthe measurement techniques of strain, pressuréeamgkeratur

Course Content
Unit — |
Measurements, Measurement Systems and StandardsMeasurement
Definition, significance of measurement, generalizeeasurement systerdefinition and
concept of accuracy, precision, sensitivity, Calilum, threshold, hysteresis, repeatabi
linearity, loading effect, system response, timylesrrors in measurement, classificatior
errors. Definition and objectives of metrolc Standard of lengthinternational prototyp
meter, Imperial standard yard, Wave length standantbdivision of standards, line and ¢
standard, comparison, Transfer from line standarénd standard, calibration of end t
(Numerical)
SSC Angle gauges and Sine b, Concept of sensor in Industrial application 11 hrs
Unit -1l
Transducers, Intermediate Modifying Devices and Inerferometer:
Transfer efficiency, primary and secondary transdsicMechanical, electrical, electrol
transducers, adntages of each type of transduc
Mechanical systems, inherent problems, electriotdrinediate modifying devices, inf
circuitry, signal transmission (hydraulic transnoss magnetic transmission, electri
transmission) Clinometers. Principleinterferometry, autocollimator, optical fl
SSC Terminating devices: Mechanical counters, Osgitiphs and -Y Plotters. 10 hrs
Unit — Il
Measurement of Force, Torque, and terminating devies:
Principle, analytical balance, platform balancevprg ring, torque measurement, types
dynamometers prony brake, Hydraulic dynamometerdyEdcurrent dynamomet
Mechanical, digital read out devices, u-violet recorders, serviecorders cathode r:
oscilloscope, Oscillographs, X-plotters
SSC Concepif measurement of Di-fluid U-tube manometer 11 hrs
Unit — IV
Strain Measurement, Pressure Measurement and Tempature Measurement
Strain gauge, preparation and mounting of straimgga, gauge factor, Methods of str
measurement Principle, useadfstic members, bridge man gauge, Mc leod gabgengl
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conductivity gauge, (pirani gauge and thermocougdeuum gauge) ionization gaul
Resistance thermometers, thermocouple, law of tbeomple, thermocouple circui
thermocouple materials, pyrorers, optical pyrometer.

SSC Concept of Angle gauges in industrial fi¢ 10 hrs

Unit -V
Comparators and Angular Measurements
Introduction to Comparator, Characteristics, Clasgtion of Comparators, Sign
comparators, dial indicators, opticcomparators, principles, ziess ultra optimeter ctie
and electronic comparatorsprinciples, LVDT, pneumatic comparators, back pues
gauges, solex comparators. Bevel protractor. Siriple, use of sine bars, sine cen
angle gauges (numericah building of angle..
SSC Application of optical flat in engineering fie 10 Hrs

Text Books:

1. R.K. JAIN, Engineering Metrolog- Khanna Publishers, New Delhi. 2010

2. D.S.KUMAR, Mechanical Measurements and Con- Metropolitan Book Co.Pvt.Ltc
New, 2014

References

1. ASTME- Hand book of Industrial Metroloc- PHI

2. BECKWITH, BUCK & MARAN-GONI, Mechanical Measurement®arosa Publishin
House. 2011

3. DOEBELIN, Measurement syster- Application a Design, {5Edition) -McGraw Hill.
ISBN-13: 9780072922011 ISB-10: 007292201X

Course Outcomes

After learning all the units of the course, the stdent is able to

1. To understandthe different standards of measuren

2. To understandthe concepts of comparat

3. To identify, constructiorand working of the different transducers, and miediate
devices

4. Describethe different Torque and force .measuring met

5. Discussthe measurement techniques of strain, pressuréeaneratur
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Course Articulation Matrix
Mapping of Course Outcomes CO) with Program Outcomes (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. Programme Outcomes Specific
No. Course Outcom outcomes
112|3|4|5(/6|7|8|9(10/11|12|1| 2| 3
1 To understanc the dlfferem3 olol - lalalo o1 - 1112 -] -
standards of measurem
5 To understanc the concepts ¢ sl o l2lal oo - T1l2] -] -
comparators
To identify, construction an
3 working of the_dn‘ferer_1332__22___ 1113l 2] 1
transducers, and intermedi
devices
4 Describe the Q|fferent Torque an slolol -2l o |- 11l3] 2] 1
force .measuring methc
Discus: the measureme
5 |techniques of strain, pressure ¢3|2(2|-|-(2|2|-|-|- |- |1|3]2| 1
temperature
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Course Title: Metallography & Material Testing Laboratory

Course Code: P17AUL37 | Semester: Il L:T:P:H -1:0:2:3 | Credits: 1.

Contact Period-Lecturer: 3%s. Exam: 3Hrs Weightage:CIE:%) SEE: 50%

Course Learning Objectives (CLOS)

This Course aims to

1. Discuss Engineering and Manufacturing Roles, Typk#laterial Processes and ¢
familiar to the Testing Laborator

2. Compute stresses, strains and various mechaniopegies under different loacg
conditions, viz. tensile, compression, sh

3. Predict the variation in characteristic propertiggh reference to ductility an
brittleness of materials before and after heatrimeat.

4. Determine the behaviour of the material subjectetligh rate o sudden loading s
as to find the energy required for the plastic deftion.

5. Determine the wear coefficient for the given matiend conclude the ture of wear

6. Prepare the sample for microstructure examinaientify the structure and perfor
image analysis.

PART-A

1. Preparation of specimen for Metallographic exammmaof engineering materials &
study the microstructure of plain carbon steell steel gray C.I, SG iron, Brass, Bron

2. Study and demonstration of different Heat treatmAnnealing, normalizin¢ hardenin
and tempering of steel & to study their R-well hardness.

3.  Study and demonstration
a. Ultrasonic flaw detectc
b. Magnetic crack detectt
c. Dye penetrate testing

PART-B

4 Tension test and compression test on mild steetastliron
5 Bending Test on mild steel and tim
6.  Torsion tests on circular sectic
7 Hardness test on mild steel, cast iraluminum etc.,
8 Shear test on mild steel

9. Test on helical spring®etermination of spring modulus and rigidity mod
10. Impact test (Charpy and Izod) on cast iron and stibe

11. Experiment on wear study

Reference Books
1. Material Science by K.M. Gu
2. Materal Science by Raghavar Prentice-Hall of India Pvt.Ltd 2004




Department of Automobile Engineering
P.E.S College of Engineering, Mani, (An Autonomous Institution Affiliated to'TU)

AETT

R

Course Outcomes (COs)

At the end of the course the student is able tc

1. Prepare material specimen for metallographic studies acdgrize the micro structur
features of material

2. Perform the nondestructive tests like ultrasonic flaw deteanagnetic crack detectc

Dye penetration testing

Determine the various properties of mild steel and cast specimer

Determine the wear coefficient of mater

5. Analyze the data and prest the results in a report, complete with a disausselating
the theory and practice.

»w

Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. Programme Outcomes Specific
No. Course Outcom outcomes
1(2]/3(4|5|/6/7/8]/9|10]11|12]1]| 2] 3
Prepare material specimen fc
1 metallographic  studies ai |, | | | _|_|_|2]2| -|2]3] -| 2
recognize the micro structur
features of material
Perform the nondestructive tes
b like ul_trasonlc flaw detecto2 X I R I Y I R I (8 (R I
magnetic crack detector , D
penetration testing
Determine the various propertie
3 of mild steel and cast irc/3|3|-|-|-|-|-[-]12/2|-]2|3]|-| 2
specimen.
4 Determlne the wear coeff|C|entc2 21 I O O O Y I B I I O
material
Analyze the data and present t
results in a report, complete witt
o discussion relating the theorya3 e B e el R R B I I I
practice.
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Course Title: Foundry and Forging Laboratory

Course Code: P17AUL38 | Semester: I L:T:P:H-1:0:2:3 | Credits: 1.]

Contact Perio-Lecturer: 39Hrs. Exam:3Hrs WeightageCIE:5(%; SEE: 50%

Prerequisites: Basics of Manufacturing Processes and their claasibn, like Sanc
Moulding, Sand and die Casting Forging and Forgiragess at smith's sh

Course Learning Objectives {CLOs}

This Course aims to

1. Know and explain about Preparation of sand speanfienconduction of various tes
and sketching of the samé 4, L2

2. Know and explain about various Testing of Mouldsand and Coreand sketcing of
the same -L 1, L2

3. Know about Use of Different findry tools and other equipments ancplain,
sketching of the same -LIL.2

4. Practice and prepare moulds using two moulding dousing patterns or witho
patterns. (Split pattern, Match plate pattern ance@®oxes- L3

5. Apply the knowledge by preparinone casting (Aluminum or cast ir-
Demonstration only) - L3

6. Know about Use of Different Forging tools and othesuipments and plain,
sketching of the same -LIL.2

7. Practice and prepare minimum three forged modeisiiing upsetting, drawing ar
bending operations - L3

8. Apply the knowledge by preparing at least one faggmodel by using Pow
Hammer- L3

Part-A

1. Testing of Moulding sand and Core sar
Preparation of sand specimens and conduction dbtlmsving tests

« Compression, Shear and Tentests on Universal Sand Testing Mact
* Permeability test

* Core hardness & Mould hardness t¢

* Grain fineness number teSieve Analysis test)

» Clay content test.

* Moisture content test

2. Foundry Practice
Use of foundry tools and other equipme

Preparation of moulds using two moulding boxes gigatterns or without patterns. (Sj
pattern, Match plate pattern and Core bo:
Preparation of one casting (Aluminum or cast-Demonstration only)

Part -B

3. Forging Operations
Preparing minimumthree forged models involving upsetting, drawingd ahendinc

operations.
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Text Books:

1. Hajra Choudhary S. KBose S. K, Hajra Choudhary A. KElements of Worksho
Technology- 2007 Media promors and publishers pvt. Limited

2. B S Raghuwanshi, Course inorkshop Technology, Dhanpat Rai and (pany(P)
Limited, 2009

Reference Books:

1. R.kJain Production Technology, Khanna Publ., 2(

2. W. A. J. ChapmanWilliam Arthur James Chapm, Workshop Technogy, Edward
Arnold, 1975

Course Outcomes

After learning all the units of the course, the stdent is able to

1. Analyze sand specimens through different te

2. Apply different Foundry tools and Develop moulds, thatolwe different Foundry
operations

3. Apply different Forging tools and Develop maos that involve different Forgin
operations.

Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. Programme Outcomes Specific
No. Course Outcome OUtCOMes
2|13|4|/5/6|7(8|9]10/1112|1| 2] 3
1 Analyze sand specimens throu szl l1lalal- oo - 203 -] -

different tests.

Apply different Foundry tools an
2 Develop moulds, that involy3|2|-|-|1|2(1|-|-|- |- |2]3|2] 1
different Foundry operatio
Apply different Forging tools an
3 Develop models that involy3|2|-|-(1{2|1|-|-|- |- [2[3]|2] 1
different Forging operatior
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Course Title: Aptitude and Reasoning Developmer- BEGINNER. (ARDB)
Course Code : P17HU39 Semester : [ll | L-T-P-H:2-0-0-2{2 Credits: N/

Contact Period: Lecture: 32 H Exam: 3 Hr Weightage :CIE:100%[P/NP]

Prerequisites:Basics of mathematic

Course Learning Objectives (CLOs

This course aims to

1. Solve the mathematical calculations easily and kdyiaising the methods of vec

mathematics.

lllustrate different examples to learn about petages effectivly.

Compare the different types of ser

Explain the logic behind solving problems underesesuch as A.F G.P.,H.P.

Explain divisibility rules, properties of differetypes of number

Explain methods to find the number of factors ameh ®ffactors.

Analyzethe concept of power cycle, and find last digit #ast two digits

Solve problems involving simple equations and irzsditjes

ExplainComponendo, Dividendo, Invertendo, Alternendo atieioterms related to rat

and proportion.

10.Explain the concepts behind the logical reasoning moduleb as arrangement, blo
relations and directions

©CoNOOR~WN

Relevance of the course:

3 Semester is considered as the right time to builthse to a student’s analytical ¢
logical ability. This course conne the basics of maths learnt in school into the pre
problem solving techniques. It creates an awaretmgasrds the importance and significal
of an individual’s logical abilities.

Course Content
Unit — |

Sharpen your axe!!

Vedic mathematics:

Viniculum and de-viniculum, subtractions using viniculum .Nikhilumuttiplication: For
numbers close to base values, multiplication of tarty digit numbers or three digits numl
using criss cross method. Finding the square, souat, cubes , cube root two digit and
three digit numbers quickly. Approximation in mpltcation and division. Checking tt
answer using digital sum meth

SSG Get hands on multiplication tables, increasinggpeed in basic arithmetic operatio
Classification of numbers.

Percentage calculations and ratio comparisol

Percentage calculations:Percentage rule for calculating , percentage valiesugh
additions, percentagefraction table, approximation in calculating perages. Applicatiol
based problems

Ratio comparison: calculations method for ratio compressions: 1.dress multiplicatior
method, 2. percentage value compression methodrBerator and denominator percent
change method. Method for calculating the value pefcentage change in the ra
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Application based problems.
SSC - Thorough with fractions and decimal values. Appgimas of tabulated fraction
Product of means and extremes. 8 Hrs

Unit — Il
Analytical Reasoning 1: series
Number series:Standard patterns of number series, pure seperfect square, square cu
prime, combination of this series. Difference sgrimtio series, mixed series, geome
series, twaier arithmetic series, thr-tier arithmetic series, change in the order
difference series, change in the order ftio series, sample company questi
Letter series: Alphabet and Alphanumeric series, finding the nmgsierm based on log
learnt in number series module, continuous patsames, correspondence series. sal
company questions.
Picture series :image analysis, addition deletion rotation or modificn of lines or shape
Understanding the symmetry of the image. Mirror gemaanalysis. sample compal

questions.
SSC- Basic knowledge of letter positions, Different nueniseries for examp~ even, odd,
prime, composite etc 6 Hrs

Unit — 111
Number system:
Introduction, Integers: Remainder zero concept, Odd and Even Integers, tNegand
positive integers, power numbe*, properties of a perfect square numb&ime number:
General metbd to identify the prime number, properties of gimumbers. Euler's numbe
Factorial number: Wilson’s theorem, important results on factorDivisor: number of
divisors, sum of divisors, number expressed aptbduct of two factors
Divisibility rules: divisibility of a whole number by a whole numbeiyidibility of an
expression by an expressioklodulus concept divisibility rules in modulus, rules ¢
operations in modulusFinding one remainder; One divisor, remainder ofa™ 4,
remainder for more than one divis
Unit digit: Concept of power cycle, finding last two di. Number of trailing zeroe
SSC -Basic arithmetic operations, knowledge about quotend remainders, multiples a
factors. 6 Hrs
Unit — IV
Simple equations, Ratio Proportions and Variations
Simple equations:Linear equatior-Linear equations in one variable, linear equatioiwo
variables, Different methods of solving linear eiuas in two variable- Method of
elimination, Method of sulbsution, Method of cross multiplication. Format @fjuations the
can be converted to linear equations, Linear egustof three variables, Inequalities anc
properties. Advanced problems on Simple equatidgs.problems
Ratio Proportions and Variations: Understanding the meaning and difference betv
ratio, proportion and variation. Properties of satComparison of more than two quantiti
Proportion, Properties of proporticc Componendo, Dividendo, Invertendo, Alterner
Continued proportionilean proportion. Variatior Direct variation, Indirect variation, Joi
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variation, Short cut methods to solve problems anation
SSC-Knowledge about factors, types of factors. Spliftihe middle term rule, formula ru
6 Hrs

Unit -V
Building the fundamentals of logical reasoning
Arrangement:
Approach to tackle questions, Different types eshagemer— Linear arrangement, Circul
arrangement. Selection, Double line map. Possillgsvef arrangeme— Words or numbers
left side ony, right side only, left right alternate, increagiar decreasing order, interchar
vs push, Strategy for solutionseme tips for quick answers, general strai
Directions:
Basics. Pythagorean theorem, Pythagorean tri@etsing problems for practic
Blood relations:
Some typical relations that we come across, fatndg, Structuring the given problem s
by step. Suggested method®acktracking, drawing family treiProblems on blood relatiol
and professions.
SSC-Basic knowledge of directions, Pythagoras theotesgical reasoning skills, Relatior
Family tree. 6 hrs

Reference Books:

The Trachtenberg speed system of basic mathemptibshed by Rug publications
CAT Mathematics by AbhijithGuha. published by PE&ining private limite
Quantitative aptitude by Dr. R. S Agarwal, publidhey S.Chand private limite
Verbal reasoning by Dr. R. S Agarwal , publishedSbyChand private limite
Quanttative aptitude for CAT by Arun Sharma, publishgdMbcGraw Hill publication
Analytical reasoning by M.K Pandey BSC PUBLISHIN®@®VT.LTD

oukwpbE

Course QOutcomes

After learning all the units of the course, the stdent is able to

1. Solve mathematical calculatioiin less duration compared to the conventional nei
L2

2. Give examples for AP, GP and HP and differentiaisveen them. L

3. Apply divisibility rules , power cycle method andatuate the significance of the numl
system module. L2

4. Point out the errors ithe problems concerning inequalities and solve &naguation:
and problems based on ratio, proportion and vanati5

5. Solve the problems based on blood relations, dinestand arrangement.
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Course Title : Additional Maths-I
Course CodeP17MADIP3] Semester : 3 L:T:P:H : 4:0:0:4 Credits: (

Contact Period: Lecture: 52. Exam: 3 Hr Weightage: CIE:50%, SEE:5(

((Mandatory Learning CoursCommon to All Branches)
(A Bridge course for Diploma qualified studentdibfSem. B. E.
Course Content
UNIT -I

Complex Trigonometry: Complex Numbers: Definitions & properties. Modsilwand
amplitude of a complex number, Argand’'s diagram-Moivre’s theorem (without proof
Roots of complex numberSimple problem:

Vector Algebra: Scalar and vectc. Vectors addition and subtraction. Multiplicatiom
vectors(Dot and Cross products). Scalar and végpde product-simple problem:

12Hrs

UNIT -II
Differential Calculus: Review of successive differentiation. Formulae ™" derivativesof
standard functionstiebnitz’'s theorem(without proof). Polar curv—angle between th
radius vector and the tangent pedal equ- Problems. Maclaurin's series expans-
lllustrative examples. Partial Differentiation : IEts theorem for homogenes functions o
two variables. Total derivativ-differentiation of composite and implicit functic
Application to Jacobians, errors & approximatis 10 Hrs

UNIT -l
Integral Calculus: Statement of reduction formulae fsin™x, co$x, and si"xcosx and
evaluation of these with standard lin-Examples. Differentiation under integ
sign(Integrals with constants limi-Simple problemsApplications of integration to are
length of a given curve, volume and surface aresolidls of revoluon. 10 Hrs

UNIT-IV
Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of ¢
particle moving on a space curve. Scalar and vemaort functions. Gradient, Divergenc
Curl and Laplacian (Definitions only). Solenoi@nd irrotational vector fieldBroblems
10 Hrs

UNIT-V
Ordinary differential equations (ODE’s): Introductionrtsolutions of first order and fir:
degree differential equations: homogens, exact, linear differential equations of order «
and eqations reducible to above typ Applications of first order and first degree ODI-
Orthogonal trajectoriesf cartesian and polar curveNewton’s law of cooling, L circuits-
Simple illustrative examples from engineering fi 10 Hrs

Text Book:
1. B.S. Grewal: Higher Engineering Mathematics, Khafuéblishers, New Delhi, M Ed.
2012.

References:
1. E. Kreyszig: Advanced Engineering Mathematicsnldliley & Sons, ™ Ed., 2007.
2. N.P.Bali and Manish Goyal: Engineering Mathemati@mi Publishers,™ Ed., 2007.
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4" SEMESTER

Course Title: Engineering Mathematic«IV
Course Code: P1I7TMAACA41 | Semester: IV| L-T-P-H:4-1-0-45 Credits:4
Contact Period kecture: 52Hr¢  Exam: 3Hrs. \ Weightage: CIE: 50%; SEE: 5(

Prerequisites: The studentshould have acquired the knowledge of Enginee
Mathematics; Il and Ill of I, 1l and Il semester B.

Course Learning Objectives (CLOS)
This Course aims to;

1. Understand the basics of functions of complex Wées analytic functions, conformal a
bilinear transformations, complex integration, Iswface/volume integrals and resic
theorems with their scientific/engineering impodea

2. Solve algebraic, transcendental and ordinary diffeal equations arising in vario
engineering flow and degn data problems, using numerical techniques aloiith
physical interpretation of the solutions associaté@t initial/boundary condition

3. Apply the basic tools of statistics to understaandve fitting, moments, skewness, kurto:
correlation and regssion, for frequency distributions; explore theaidof probability
probability distributions, required in the analysfeengineering experimetl

4. Apply the basic concepts of probability distribum$o to understand concept of jo
probability and to fid expectation covariance, correlation coefficierit. eand tc
understand probability vector, stochastic matrex
Understand iterative methods in linear algebra sashGaus-Jacobi, Gauss«Seidel,
Relaxation and Power method and their practicéityuin engineering field:

5.  Explain functional and extremal of functional Etdeequation and applications of calcu
of variations to the standard variational probleansl basic concepts of reliability thec
including failure laws required in the analysif engineering experiments occurring
engineering fields.

Obtain series solution of essential ODE’s such assBl's and Legendre’s different
equations and understand their scientific/engingeutility

Relevance of the Course:

Engineering Mathematid¥* deals with Complex analysis. Here we underst#rel basics o
complex variable, analyticity and potential fieltsrough complex potential and conforn
transformations interpret the solution in fluidil@and electromagnetic problet

The pocess of complex integration and series representaf functions of complex variables
field theory and other Engineering applicati

Solving algebraic, transcendental and ordinary edifitial equations arising in vario
engineering flow and degi data problem

In Statistics interpretation and analyzing the détting of curves of best fit for experimen
data arising in engineering calculations and amalf® same by expressing in the form
regression lines.

Probability distributions andse them in analyzing and solving engineering gnoisl associate
with probability models

Variational problems used in structural engineerig@rospace, ground water flows
environmental fluid dynamics, ¢

Understand series solution of ODE’s andcial functions in engineering fielc
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Course Content
UNIT-I
Complex Analysis: Introduction to functions of complex variables. Défons- limit,
continuity and differentiability. Analytic functiaa Cauch—-Riemann equations in Cartesi
and polar formsgroblems on properties of analytic functions (Nogd). Construction o
analytic function: Milnefhomson method. Conformal transforma—Definitions.

Discussion of transformations=2z>, w=e*, w = z+ %(z # 0) Bilinear transformations

Complex integration: complex line integrals. Cauchy theorem, Cauchygirakeformula.
Taylor's and Laurent’s series (Statements only)ng&§arities, poles and residues. Cau
residue theorem (statement only). Simple illusteagxample:

SSC Derivation of CauchyRiemann equation in Cartesian and polar form. R¢ion of
Cauchy theorem, Cauchy integral formula and Cawctggidue theorel
11 Hrs

UNIT-II
Numerical Methods}: Solution of algebraic and transcendental equneti Bisection methor

Regula-False & NewtorRaphson method. Fixed point iteration method: AitkeA?-
process #Hlustrative examples onl

Numerical solution obrdinary differential equations (ODE’s): Numerisalutions of ODE’s
of first order first degree 4ntroduction. Taylor's series method. Modified Etdemethod,
Runge -Kutta method of IV order, Milne’s and Adams predic& corrector methods (A
formulae without proof).

Self-Study Component: Solution of second order ordinary differential etijpr@s using
RungeKutta methods. Solution of first orc simultaneous differential equatior

10 Hrs
UNIT-1II
Statistics: Brief review of measres of central tendency and dispersion. Momentsyakss
and kurtosis. Curve fittir-least squar

methody = a + bx;y= aX,y = ab*and y= a +bx+c. Prof. Karl Pearson’
coefficient of correlation and lin of regression.

Probability Theory: Brief review of elementanprobability theory. Random variabl
(discrete and continuoug)troduction to probability distributior probability mass/densit
functions and cumulative probability density funcs — Illustrative examples. Discre
probability distributions-Binomial and Poisson’s distributions; Continuous probab
distributions -exponential and normal distributions. (No derivatiof mean and variance
lllustrative examples from engineering and indastiields

SSC Basic definitions of probability and probls up to Bayes’ theorem. To fit curves of

type:y = a€™, Derivation of Mean and SD of Binomial &Poisson disttion.
11 Hrs
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UNIT-IV
Joint probability distributions and Markov cha
Concept of joint probability. Joint probability tlibutions of discrete random variabli
Expectation, covariance, correlation coefficie—= simple examples. Probability vecto
stochastic matrices. Fixed point and regular stetthanatrices

Linear Algebra-ll: Numerical methoc for system of linear equation§&aus-Jacobi and
GaussSeidel iterative methods. Relaxation met. Determination of largest eigen value ¢
corresponding eigen vector by power mett
SSC Ramanujan’s Method find the smallest root of a polynorr.

10 Hrs

UNIT-V
Calculus of Variations: Variation of a function and a functional, extrdmé a functional.
Variational problems —Euler's equation. Applications to standard variadio problems
including geodesicsminimal surface of revolution, hanging chain andcdbmistochron:
problems.
Series solutions ofODE’s and special functions:Power series solution of a second o1

ODE, Series solutioffobenius method. Series solution Ieadinan(x)— Bessel’s functiot

of first kind. Expansions forJ , (x)and By (x). -simple related examples. Series solution
2 2

Legendre’s differential equati leading thn(x)-Legendre’s polynomials. Rodrigue
formula (No Proof) simple illustrative examples.

SSC Basics of Series solutions ODE'’s; analyti¢ singular point and basic recurrent
relations 10 Hrs

Text Books:

1. Higher Engineering Mathematics: B.S. Grewal, KhaRoalishers, New Delhi, 42nd E
2012.

2. Advanced Engineering Mathemati+ E. Kreyszig, John Wiley & Sons, “@Ed., 2011

References:

1. Probability: - Seymour Lipschutz, Schaum’s outline series, McC-Hill publications,
2" Edition, 2002

Introductory Methods of Numerical Analys- S.S.Sastry, PHI,"5Ed.2000

Advanced Modern Engineering Mathemati- Glyn JamesPearson Education Ltc

3 Edition, 2011.

Higher Engineering Mathematic- B.V. RAMANA, McGraw Hill Education 2007

PR OD

Note: - Eachunit containgwo full questions 020 marks each. Students are require
Answefive full questions choosing at lezone question froneach uni
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Course Qutcomes
After learning all the units of the course, thedstot is able t

1. Explain the concept of analyticity and potentialelds through comple
functional/potential, conformal transformations anterpret the solution in fluiflow
and electromagnetic problems and describe the gs00& complex integration ai
learn series representation of a function of compéiables, residues and po

2. Apply the familiarity of numerical methods for solg algebraic and transcender
equations and demonstrate sir-step and multstep numerical methods for solvi
ordinary differential equations and interpret tb&igon in engineering applicatiol

3. Apply the knowledge of statistics in interpretatithe data, fitting of a linear anwon-
linear curves of best fit for experimental datasia in engineering calculations a
analyze the same by expressing in the form of esgpa lines. And, lllustrate tt
concept of random variables (discrete/continuous) r@lated probability distrutions
and use them in analyzing and solving engineeringblpms associated wi
probability models

4. Define the concept of joint probability of two ramd variables and apply ti
knowledge of joint probability distribution in imereting data through sistical
measure. And, analyze the notion of higher tramsiprobabilities, the Markov cha
and queuing models arising in engineering problEmgeasible random even
Understand the procedure of numerically solvingdasystems of linear algebr:
equations and obtaining eigen value and eigen veciwesponding to a large eig
vector, with the aid of standard methods of nuna¢iioear algebr:

5. Explain functional and extremal of functional Etdeequation and applications
calculus of variatins to the standard variational problems and basitcepts o
reliability theory including failure laws requirech the analysis of engineeril
experiments occurring in engineering fie

Obtain series solution of essential ODE’s such assBl's and Ledre’s differentia

equations and understand their scientific/engingeutility
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Course Articulation Matrix

Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Course code :

Semester: 4 P17MAESA1

Title : Engineering Mathematics—IV

Statemen

2

POIPO

3

PO
4

PO
5

PO
6

PO
7

PO
8

PO
9

PO
10

PO
11

PO
12

CO-1

Solve algebraic, transcendental and ordi
differential equations arising in vario
engineering flow and design data proble
using numerical techniques along with physi
interpretation of the solutions associated \
initial/boundary conditions (Ur-I)

CO-2

Learn logical thinking and analytic
/geomerical skills in linear algebi through
vector spaces, basis, dimension and lii
transformations along with construction a ma
of linear transformations with respect change
Bases of same or different dimensic
Understand iterative methods in linear alge
such as Gauss-Jacpl@auss-Seidel, Relaxatio
and Power method and their practical utility
engineering fields(Unilh)

CO-3

Understand the basics of functions of comy
variables, analytic functions, conformal &
bilinear transformations,complex integration
line / surface / volume integrals and resi
theorems with their scientific / engineeri
importance (Unit-111)

CO-4

Apply the basic tools of statistics to underst
curve fitting, moments, skewnesskurtosis,
correlation and regression, for frequel
distributions; explore the idea of probabili
probability distributions, required in the analy
of engineering experiments (U-1V)

CO-5

Apply the basic concepts ofprobability
distributions to understand concept of jc
probability and to find expectation covarian
correlation coefficient etc and to underst:
probability vector, stochastic matrix etc. Obt
series solution of essential ODE’s such
Bessel's andLegendre’s differential equatiol
and understand their scientific/engineering ut

(Unit-V)
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Course Title: Fluid Mechanics

Course Code: P17AU42 | Semester: IV L:T:P:H: 4:0:0:4 | Credits: 4

Contact Period-Lecturer: 52Hrs Exam: 3Hrs Weightage:CIE:50%; SEE:5(C

Prerequisites: Basics of Engineering Mathematics and Engineerieghanic

Course Learning Objectives (CLOs

This Course aims to

1. Define and analyzéhe properties of fluic. Identify and solve engineering probleion
fluid properties

2. Study and Understandhe phenomena associated wiFluid Statics -Pressure &
Measurement, Hydrostatic forc and Buoyancydentify and solve engineering proble
on fluid statics

3. Describe the conservation laws that govern fluidiom Identify and solve engineerir
problems in Fluid Kinematic

4. Study and analyz€&luid dynamics. Analyze and solve engineering pitd involving
fluid flow

5. Explain and analyzdluid motion for laminar flow and viscous effe and solve
engineering problemsavolving laminar flow and viscous effects.

6. Define, classify and compute the effect of compgsdluids in the practical scena

7. Analyzing and solving engineering problems invotyirluid flow through pipe:

considering major and minor energy losses and sehgineering problemon flow
lossess.
8. Understand anApply dimensional techniques study of fluid mechanics

Relevance of the course

Fluid Mechanics course is an introductory irfor Automobile Engineerini B.E.
Undergraduate programm&he subject Fluid Mechanics has a wide scopeismd prime
importance in several fields of engineering ancersogé. Present course emphasizes
fundamental underlying fluid mechanical principkasd applicatio of those principles t
solve real life problems. Special attention is givewards deriving all the governi
equations starting from the fundamental princigleere is a well balanced coverage
physical concepts, mathematical operations alorth esamples and exercise problems
practical importance. After completion of the cayrghe students will have a strc
fundamental understanding of the basic principle&loid Mechanics and will be able
apply the basic principles to analyze fluid menical systems.
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Course Content
Unit—1
Properties of Fluids Introduction, properties of fluids, classificai® viscosity
thermodynamic properties, Surface tension and @ajpyl, Vapour pressure and Cavitati
Fluid Statics - Pressure and its Meastement Fluid pressure at a point, Pascal’s |
pressure variation in a static fluid, Absolute, gauatmospheric and vacuum presst
simple manometergnd differential manometetr 10 Hrs

Unit — 2
Fluid Statics - Hydrostatic forces on surface: Total pressure and center of press
vertical plane surface submerged in liquid, hortabrplane surface submerged in ligt
inclined plane surface submerged in liquid, andredrsurface submerged in liqu
Buoyancy and floatation Buoyancy center cbuoyancy, meta-center and metntric
height, conditions of equilibrium dloating and submerged bodies. 10 Hrs

Unit -3
Fluid Kinematics: Introduction, Types of fluid flow, continuity eqtion in one and thre
dimension (Cartesian aardinate system oy), velocity and acceleration, velocity poten
function and stream function for 2D flow and tymdsnotion
Fluid Dynamics: Introduction, equations of motion, Euler’'s eqaatbf motion, Bernoulli’s
equation from Euler's equation, Bernoulli’'s equatidor real fluids. Fluid flow
measurements Yenturimeter, Orifice meter, Pitot tuk 11 Hrs
Unit—4
Laminar flow and viscous effect: Reynold’s number, critical reynold’s number, Laani
flow through circular pipddagen poiseulle’s equation, Laminar flow betweemnalbel
stationery plates.
Introduction to compressible flow: Basic equations of compressible flow, Velocitysotnd
in a fluid, Mach number, Propagation of pressure/egain a compressible fluid, Sor
velocity. 10 Hrs
Unit—5
Flow through pipes: Introduction, loss of energy in pipes, Major Enelgysses, Darc-
Weisbach equation for loss of head due tction in pipes, Chezy’s equation for loss of h
due to friction in pipes, Minor Energy Losses, faydic gradient and total energy li
Dimensional Analysis Introduction, derived quantities, dimensions biygical quantities
dimensional homogeneity, Bkingham’s [][ theorem, Rayleigh’s method, dimensionl
numbers, similitude, types of similitus 11 Hrs

Text Books:
1. Dr. Bansal.R.K, Fluid Mechanics by, Lakshmi Puéions,2010.
2. Kumar.D.S, Fluid Mechanics and Fluid Power Engimegt Kataria ancSons.2010

Reference books:

1. Yunus A, Cenegel, John M,Cimbz Fluid Mechanics, Fundamental & applications,
Tata MacGraw Hill, 2013

2. John F.Douglas, Janul and M.Gasiosek and john Aaffésid, Fluid MechanicPublished
by Prentice Hall 2011.
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Course Outcomes
After learning all the units of the course, the stdent is able tc

CO1l.Understand and Explain various properties of fluiBid - statics, kinematics ¢
Dynamicsand the basic concepts of Fluid meche [L1, L2]

CO2.Apply, Interpret and describe aboaminar flow, compressible flovEnergy Losses
Flow through pipes and dimensional analysis abatbus primary & secondary uni
[L2, L3]

CO3.Derive Equations fofluids properties, Fluid statics, kinematics & Dynamics and th
applications. [L3]

CO4.Analyze/Compare, solvengineering problems involving fluid flc pertaining tcfluids
properties, Fluid statics, kinematics & Dynamics and their applicad. [L3,L4]]
COb5.Analyze and solveengineering problempertaining fluid flow lossesdimensiona
analysis techniques and practical applications of flmieichanics in compressible flo

[L3, L4]

Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Programme
Programme Outcomes Specific
outcomes
112(3|4|5|/6/7|8|9]/10/11|12|1| 2] 3

CO Course Outcom

Understand and Explain vario
properties of fluids, Flui- statics,

1 |kinematics & Dynamics and tH3|3|-|-|-|-|2|-]|1|2]| -|2|3| 2| -
basic concepts of Fluid mechan
[L1, L2]

Apply, Interpret and describe abc
laminar flow, compressible flov
Energy Losses inFlow throug

2 pipes and dimensional analy 3131511171271} 2] - 2|32 -
about various primary & seconde
units. [L2, L3]
Derive  Equations for fluids
properties, Fluid - statics,
3 |kinematics & Dynamics and the 3131212~ |- 12|- 1Y 2] - 2|32 -
applications. [L3]
Analyze/Compare, solv
engineering problems involvir
4 |fluid flow pertaining to fluids | 51155 | |5/ 1| 2] - | 2|3 2] -
properties, Fluid - statics,
kinematics & Dynamics and the
applications. [L3, L4]
Analyze and solve engineering
problems pertaining fluid flow
5 losses, dimensional  analy: 3lzl2l2-1-121-11l2| - 1213 2| -

techniques and practic
applications of fluid mechanics
compressible flow. [L3, L«
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Course Title: Manufacturing Process-I|

Course Code: P17AU43 | Semester: IV L:T:P:H-4:0:0:4 | Credits: 3

Contact Period-Lecturer: 52Hrs Exam: 3Hrs Weightage:CIE:50%; SEE:5(

Prerequisites: The student should have undergone the course anelBts of Mechanic:

Engineering, Manufacturing proces

Course Learning Objectives (CLO'S)

This course aims to

1. Recognize appropriate parameters in metal cutirglain the Mechanism of ch

2. formation; Merchants circle diagram and Cutting toaterials

3. Explain types and causes of tool wear, Estimatklifeo Explain Heat generation, Mac
inability and cutting fluids.

4. Explain the working principles of Lathes, plannimgd shaping machineClassification
of Lathes, planning and shaping machi

5. Classify and explain the working principles of lilndy and grinding machine

6. Explain milling machines, Describe N-traditional machining processeslso describe
various Surface finishingrocesse

Course Content
Unit |

THEORY OF METAL CUTTING: Single point cutting tool nomenclature, geome
orthogonal and oblique cutting, mechanism of clopriation, types of chips, Merchai
circle diagram and analysis, Ernst Merchant’'s sofyishear angle relationship, problems
Merchant’s analysis.
CUTTING TOOL MATERIALS: Desired properties, types of cutting tool mater— HSS,
carbides, coated carbides CBN, PCD and ceral
SSC Concepts of measurement of for & properties cutting tool 10 Hrs

Unit -l
TOOL WEAR: causes and types of tool wear, effects of cutteagmeters on tool life, tor
failure criteria, Taylor’s tool life equation, pri@ns on tool life evaluatio Heat generatio
in metal cutting, factors affecting hegeneration, measurement of tool tip tempera
Machinability and factors affecting machinabil
CUTTING FLUIDS : desired properties, types and selec 10 Hrs

Unit -1l
PRODUCTION LATHES: Introduction, principle and working, part of centtathe
specification different operations, definitions gied, feed and depth of cut, cutting ti
calculation, Calculation of change of gears in alreutting, constructional features of tu
and capstan lathes.
SHAPING AND PLANING MACHINES: Classification, specification, construction.
features, and driving mechanisms. Shaping and pignoperations. Comparison betwe
shaping and planning, Problems on calculation afhimang time
SSC Construction & working of centre lat 10 Hrs
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Unit- IV
DRILLING MACHINES: Classification, Specification, constructional feas drilling &
related operations, types of drill & drill bit nom&ature, machining tim
GRINDING MACHINES: Types of abrasives, bonding process, classifica
constructional feates of cylindrical and surface grinding machines] tnd cutter grinde
specification of grinding wheel, selection of grimgl wheel, balancing of grinding whe
SSC Operation of Broaching & Jig Boring machir
SSC Use of drilling, shaping and jnning machine in industry 10 Hrs

Unit-V
MILLING MACHINES: Classification, constructional features of Colurmd &nee type
types of milling cutters, milling cutters nomenciad, Fundamentals of the milling proce
milling machine operations, Gecutting methods, Indexing and Indexing methods, par
problems on Indexing methods.
Non Traditional Machining Processes:Principle and Operation, LBM, Electro Chemi
Machining, AJM and Ultrasonic Machinir
Surface finishing processesintroduction Lapjing, honing, Surface finishing, Polishir
buffing, electroplating, hot dipping, Galvanizingdametal sprayini
SSC Use of Milling machine and Grinding machine imurstry 12 Hrs

Text Books

1. S.K. Hajra Choudhury, A.K. Hajra Choudhury, NirjhRoy,”Elements of Worksho
Technology”, Vol-Il, Media Promoters & Publishers Pvt. Ltd. 2

2. R.K.Jain,”Production Technology-Khanna Publications, New Delhi, 20

References:

1. Amitabha Ghosh and Mallik, Manufacturing Science”Affiliated East WestPress,
2010. ISBN:8176710636

2. G. Boothroyd, "Fundamentals of Metal Machining avidchine Tools- McGraw Hill,
2005.ISBN-10: 1574446592ISBN-13: 978-1574446593

3. A. Bhatta charya."Theory of Metal cutting & praeic

Course Outcomes

After learning all the units of the course, the stdent is able to

1. Able to identify appropriate parameters in metal cutting. Explaenktechanism of chi
formation; Merchants circle diagram and Cutting ioaterials

2. Able to explaintypes and causes of tool wear;analyze tool lifggl&r Heat generatiol
Mach inability and cutting fluid

3. Able to explain the working principles of Lathes, planning and shgpmachines
Classification of Lathes, planning and shaping nraes

4. Able to classifyand explain the working principles of drilling agdnding machine

5. Able to explain milling machines, Describe N-traditional machining processes. A
describe various Surface finishing proce
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Course Articulation Matrix

Mapping of Course Oucomes (CO) with Program Outcomes (POs) and Prograt

Specific Outcomes (PSOs)

Sl

No.

Course Outcome

Programme Outcomes

Programme
Specific
outcomes

3/4|5

6

7

8

9

10

11

12

1/2] 3

Able to identify appropriate
parameters in metal cuttin
Explain the Mechanism of ch
formation; Merchants  circl
diagram and Cutting tool materie

Able to explain types and caust
of tool wear; analyze tool life
Explain Heat generation, Ma
inability and cutting fluids

Able to explain the working
principles of Lathes, planning al
shaping machines. Classificati
of Lathes, planning and shapi
machines

Able to classify and explain th
working principles of drilling an
grinding machines.

Able to explain milling machines
Describe Nortraditional
machining processes. Al
describe various Surface finishi
processes
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Course Title: Theory of Machines-|

Course Code: P17AU44 | Semester: IV L:T:P:H :4:1:0:5 | Credits: 4

Contact Period-Lecturer:52 HrsExam: 3Hrs Weightage:CIE:50%; SEE:5(C

Prerequisites:EngineeringVlechanics, Engineering Mathematics and Strengthaikria

Course Learning Objectives (CLOs'

This Course aims to

1. Explainthe various mechanismcalculate the degrees of freedom,

2. Explainthe various inversions of four bar chain, singld double slider crank chai

3. Determinevelocity by relative velocity methodcalculatethe Velocity of differen
mechanism,

4. Determinenumber of Instantaneous centres and velocity aisabysinstantanecs centre
method.

5. Studyvarious Velocity components in a mechan Determinethe different componet
of acceleration of various lin, on different elements é&ur bar mechanisir

6. Studyklien’s construction to find velocity and acceléwatin slide-crark mechanisms

7. Classifydifferent types of gearExplainSpur Gear terminology, law of gearing meth
of avoiding interference and Back laDerive an expression for Path of contact, arc
contact, contact rati&Calculat« the Path of contact, arc of contact and conta.

8. ExplainSimple, Compound and Epicyclic gear tre Calculatevelocity ratio, tooth loas
and torque in epicyclic gear tra

9. Explaincam and follower typeExplain different follower MotionsConstriction of the
cam profile.

10. Analysis of tangential cam with roller follower and circularc cam with flat face
follower.

Course Content
UNIT-I:

INTRODUCTION TO MECHANISMS
Rigid and Resistant bodies, Link, kinematics paiesgrees of freedom, Grubler’s criterit
Kinematic chain, mechanism, structure, Mobility &echanism, inversion, Machir
Inversions of Four bar chain, Single slider crah&in and Double slider crankain.
Quick return motion mechanis-whitsworth mechanisms, Crank and slotted e
mechanisms. Principle of Straight line motion metusm— Peaucelliers Mechanism, Engi
Indicator, Intermittent motion mechanis- Geneva mechanism and Ratchet and |
mechanism. Toggle mechanism, Pantogr
SSC Use of different inversions of mechanisms ana@japglication 10 Hrs

UNIT-II:
VELOCITY ANALYSIS OF MECHANISMS
Introduction to Vectors, Absolute and relative moas, Motion of a link, velocity analysis |
relative velocity method, fournk mechanism, slid-crank mechanism, crank and slot
lever mechanism. Instantaneous centre, numbe- centres, Kennedy’s theorem, locatir-
centres, velocity analysis byckentre methor
SSC Velocity analysis of Toggle mechanis 10 Hrs
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UNIT-1II :
ACCELERATION ANALYSIS OF MECHANISMS
Total acceleration of a link, acceleration of anpan a link, acceleration diagram for fc
bar mechanism, sliderrank mechanism, coriolis acceleraticomponent, acceleratic
diagram for crank and slotted lever quick returrtioro mechanism, klien’s construction
find velocity and acceleration in single sliderrdtanechanisn
SSC:Klein's construction, velocity and accelerationnfralisplacemer-time curve 10 Hrs

UNIT-IV:
GEARS AND GEAR TRAINS
Classification & application of different types gkears, Spur Gear terminology, law
gearing, gear tooth profiles, Path of contact, &f contact, Contact ratio, Interference
involute gears.
Simple gear trains, Compound gear trains, Epicygdiar trains, Tabular methods of find
velocity ratio of epicyclic gear trair
SSC Uses of different gears and gear tr 12 Hrs

UNIT V
CAMS
Types of cams, types of followers, Follower Motioineluding SHM, Uniform velocity
uniform acceleration and retardation and Cycloidadtion. Disc cam with reciprocatir
follower having knife edge, roller and flat facesdiéwer. Disc cam with osdating follower
Analysis of tangential cam with roller follower acidcular arc cam with flat faced follow:
SSC:Displacement diagram and cam profile for a founkstrlC Engine 10 Hrs
Text Books:
1. Rattan S.S. “Theory of Machines” Tata McG-Hill Publishing Company Ltd. Ne
Delhi and 3 edition 20091SBN 10: 007014477} ISBN 13: 9780070144774
2.V P Singh, “Theory of Machine Publisher, Dhanpat Rai Publishing Company
Limited, 2004. ISBN8177000527, 9788177000¢
Reference Books :
1. Thomas Bevan, “ Theory of Machir-1", CBS Publications, New Delhi.20
2. Shigley. J.V. and Uickers, J. J., “ Theory of Maws & Mechanisms” OXFOR
University Press# edition2010

3. R.S.Khurmi and J.K.GuptaTheory of MachinesS.Chand and Co.201tSBN 10:
812192524X ISBN 13: 97881219252«

Course OutComes

1. Ability to identify various mechanisms, create inversions of planar i@ chain an
calculate degrees of freedom of mechani

2. Ability to analyze velocity of simple planar mechanisms using graghieethods

Ability to analyze Acceleration of simple planar mechanisms using g method:

4. Ability to classify different types of gears and Analyze geometric aneshing
characteristics of spur geafsnalyze kinematic characteristics of gear c

5. Ability to design cam profiles for different follower motions and eehine kinematic
characteristics of the followt

w
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Course Articulation Matrix

Mapping of Course Outcomes (CO) with Program Outcoras (POsand Program
Specific Outcomes (PSOs)

Programme
NScI)._ Course Outcome Programme Outcomes OSu[;):(;:rl:]lgs
3/4/5/6|7(8]|9|10{11(12| 1| 2| 3
Ability to identify  various
mechanisms, create inversions
1 |planar four bar chain and calcul: - -020-0-0-0-1-12|13]-] -
degrees of freedom [
mechanisms.
Ability to analyze velocity of
o |simple planar mechanisms usi 20- |- |2]-|-|-|-|-|2|2]|2]| -
graphical methods.
Ability to analyze Acceleration o
3 |simple planar mechanisms usi - - -02)-0---1-1212]2] -
graphical methods.
Ability to classify different types
of gears and Analyze geomet
4 |and meshing characteristics of s -0 120-1-|-1-1-12|3]|2] -
gears. Analyze kinemat
characteristics of gear dri
Ability to design cam profiles fol
different follower motions an I U I Y U O I O P P S
S | determine kinematic characterist
of the follower.
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Course Title: Computer Aided M/c Drawing
Course Code: P17AU45 | Semester: IV L:T:P:H -2:0:4:6 | Credits: 4
Contact Period-Lecturer:52 HrsExam: 3Hrs Weightage:CIE:50%; SEE:5(C

Prerequisites: Basics ofEngineering Graphics, Drawing conventions, Skeghhavigation
Commands, Graphic interface of Software, StartingwNDrawing Sheet, Sheet Siz
Naming a Drawing, Drawing Unii

Course Learning Objectives(CLOS)

This Course aims to

1. Sketch 2D and 3Ddrawgs manually & using drawing softwarSolve Problems on
Sections of Solids resting on their basessketch true shape of sections.

2. InterpretPictorial views of simple machine part:SketchOrthographic Projections
the same.

3. Distinguish and SketcHarious Thread forms as per the standard dimen:

4. Distinguish and SketcYarious Fasteners as per the standard dimen

5. Sketch Various KeysCouplingsas per the standard dimensions

6. SketchVarious Riveted joints as per the standard dimers

7. SketchProportionate/to scale Automotive Engine compon

8. Sketchand create 2D & 3D part drawings of different of dlame component then
assemblaghe 3D part drawings tCreatean Assembled view of the complete Mact
component anreate 2D drawings of Aembled view with required views along w
3D drawings

Relevance

Computer Aided M/c Drawing is an introductory course in Automobile Enginee for

B.E. Under graduatprogrammeProfound skills in computestded methods are of growi
importance for every engineer in all fields of msdional activity. The four-semester
course in Automobile Engineering (CAMD) is designed to broaden and iasee the
knowledge and practical usé compute-aided techniques iAutomobile engineering. Thi

course specifically addresses the needs opracticingAutomobile engineer. Its focus lie
on the development and application of comf-aided methods and systems at all stage
product devlopment, from the initial conception of machineshe manufacturing proce

Course contents

UNIT-1 (2D Only)
Introduction : Review of graphic interface of the software. Rewiof basic sketchin
commands and navigational commands. Starting adnawinc sheet. Sheet sizes. Namin
drawing. Drawing units, grid and sn
Sections of SolidsSections of Pyramids, Prisms, Cubes, Tetrahedf@mses and Cylinde
resting only on their bases (No problems on, axdinations, spheres and hollow solic
True shape of sections.
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Orthographic views: Conversion of pictorial views into orthographimjections of simple
machine parts (Bureau of Indian Standards convesitawe to be followed for the drawing
Hidden line conventions. Precedence of li

SSC Review of graphic interface of the software. Reviewbasic sketching commands &
navigational commands. Starting a new drawing sh8betet sizes. Naming a drawil
Drawing units, grid and snap. 9 Hrs

UNIT-1I (2D Only)
Thread Forms: Thread terminology, forms of threa— BSW Thread, Sellers thread, I¢
Metric thread, square and Acme thread. Conventim@aksentations of threau
Fasteners:Hexagonal headed bolt and nut with washer (assgmaiyare headed bolt a
nut with washerlassembly). Types of Bolt heads, special typesut§,nlocking of nuts
Studs, set screws, grub screws.
SSC Types of Bolt heads, special types of nuts, lockafighuts, Studs, set screws, g
SCrews. 8 Hrs
UNIT-1II (2D Only)
Keys and Couplings: Types of Keys, Split Muff coupling, flanged cougirfur-Protected
and Protected type), Pin type flexible couplingdi@m’s coupling and universal coupli
(Hooks’ Joint)
Riveted Joints lap joints-single and double riveted lap joints, buiints with single/doubl
cover straps (Chain and Zigzag, using snap heatki
SSC Oldham’s coupling and universal coupling (Hookshd 9 Hrs
Automotive Components Clutch lever, Spark plug, IC Engine valve, Vahappet lever
crank lever, rockearm, Cylinder liner, Cylinder and Cylinder head tafo stroke petro
engine, Crank shaft and cam shaft, stub 8 Hrs

UNIT-V (2D and 3D)
Assembly Drawings
Assembly drawing of following machine parts (3D tgato be created and assembled
then getting 2D drawing with required views, along with part drawings

1. Plummer block (Pedestal Bearit 2. Piston, 3. Connecting rc

4. Screw jack 5. Fuel Injectc 6. Clutches (Single and multi Ple

SSC Fuel InjectorClutches (Single and muPlate) 18 Hrs
Text books

1. N.D.Bhat &V.M.Panchal Machine Drawing, 20

2. R.B.Gupta, Automobile Engineering Drawing, ,Y&aPrakashan, New Delhi, z9. ISBN-
10: 8176841471SBN-13: 978817684147

3. K.R. Gopala Krishna Machine Drawing, SubhPublication, 2013

Reference Books

1. VTU, A Primer on Computer Aided Machine Drawingublished by, Belgaum, 2C

2. S. Trymbaka Murthy, A Text Book of Computer AddeMachine Drawing, CB:
Publishers,New Delhi, 2007

3. Sidheshwar, Machine Drawing, Tata McG-Hill, New Delhi, 2001
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Course Outcomes

After learning all the units of the course, the stdent is able tc

CO1.Analyze and Solve different exercises on Sections ofdSolnd Orthographic viev
using drawing softare[L3,L4

CO2.Distinguish and Sketch Various Thread forms and Fasteners mghpestandar
dimensions[L3]

COa3.Distinguish and Sketch, using standard dimensions, Various K&ymiplings an
Riveted joints.[L3]

CO4.Distinguish and Sketch, using standard dimensionsportionate/to scale Couplini
and Automotive Engine components.[

CO5.Sketch and develop2D & 3D part and assembled drawings of differentMachine
components using Solid Edge software tool.[L3

Course Articulation Matrix
Mapping of Course Outcomes (CC with Program Outcomes (POs) and Progran
Specific Outcomes (PSOs)

Programme
Programme Outcomes Specific
outcomes
1{2/3(4|5|/6/7/8]|9|10{11(12|1| 2| 3

coO Course Outcome

Analyze and Solve differer
exercises on Sections of Soli 2| 2
1 Jand Orthographic views usir
drawing softwarg3, L4]

Distinguish and Sketch Variou
2 Thread forms and Fasteners as [3|3|- |- |3(2|1/2]2|2 |- |2|3]| 2| 3
the standard dimensidhs]

Distinguish and Sketch, usin
standard dimensions, Vario

3 |Keys, Couplings and Rivete| 3|37 | |3[2]1]22|% |- |2]3]? 3
joints.[L3]
Distinguish and Sketch, usin
standard dimensior
4 |Proportionate/to scale Couplin|3|3|-|-3|2/1{2/2/2| - |2(3]|2] 3
and Automotive Engin
components.[L3]
Sketch and develo 2D & 3D part
and assembled drawings
3(3[-[-13|2|1|2|2|2| -|2|3|2]| 3

5 |different of Machine componel
using Solid Edge software t.
[L3, L6]
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Course Title: Heat Transfer
Course Code: P17AU46 | Semester: I L:T:P:H 4:0:0:4 | Credits:4
Contact Period-Lecturer: 52Hr&xam: 3Hrs Weightage:CIE:50%; SEE:5(C

Prerequisites:
This subject requires the student to know aboubtgcs of engineering mathematics, b

laws of physics, thermodynamics and fluid mech:

Course Learning Objectives (CLOs

This Course aims to

1. Demonstrate and understanding of fundamental pliesiand laws of conductiol
convection, and Radiation modes of heat tra

Formulate, solve and analyze one dimensional ststdy heat transfi

Formulate, solve and analyze one dimensional wadgtstate heat trans

Formulate, solve and analyze cdimensional extended surfaces

Formulate, solve and analyze one dimensional afitiickness of insulatic
Formulate, solve and analyze one dimensional focoedection heat transfer proble
Formulate, solve and analyze one dimensional foeeectionheat transfer probler
Formulate, solve and analyze one dimensional agipsic like flow over flat plate et
Understanding of basic principle of heat exchargelysis and thermal des

Apply laws of radiation heat transfer to solve eegiring probleis

Demonstrate application of knowledge to relatedfenms in an automobi

© oo Nk wWN

ol
= o

Course Content
UNIT-I

Introductory concepts and definitions: - Modes of heat transfer; Basic laws goverr
conduction, convection, and radiation heat transfé@ermal conductity; convective hes
transfer coefficient; Radiation heat transfer cioeght; combined heat transfer mechani
Conduction - Basic EquationsGeneral form of one dimensional heat conductioragqao
in rectangular, cylindrical and spherical coord&. Discussion (no derivation) on thr
dimensional conduction in rectangular, cylindricahd spherical coordinate systel
Boundary conditions dfirst, second and third kinc lllustrative problems on mathematic
formulation of conduction probler

SSC lllustrative problems on mathematical formulatidrconduction problen

12 Hrs

UNIT-II
One-dimensional Steady state conductior- Steady state conduction in a slab, in a cylir
and in a sphere without and with heat generativerall heat ransfer coefficient for
composite medium; thermal contact resistance;catitihickness of insulation; Steady st
conduction in fins of uniform cross section long,fifin with insulated tip and fin wit
convection at the tip; fin efficienciconducton in solids with variable thermal conducti.
SSC: Conduction in solids with variable thermal conduityi. 12 Hrs
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UNIT-1II

One-dimensional Transient conduction - Conduction in solids with negligible interr
temperature gradients (Lumped systanalysis); Use of Transient Temperature ct
(JeiSSC ‘s Charts) for transient conduction in slab, doaylinder and sphere; Use
transient temperature charts for transient condoctin semi infinite solids.Forced
Convection - Application of dimenional analysis for forced convection problems. Rt
significance of Reynolds, Prandtl, Nusselt anch&ta numbers. Use of various correlati
for hydrodynamically and thermally developed flowsg of correlations for flow over a fi
plate, over aylinder and across a tube bun 10 Hrs

UNIT-IV
Free or Natural convection - Application of dimensional analysis for free contieo-
physical significance of Grashoff number; Use afrelations for free convection from or
vertical, horizontal and inclined flat plates, teal and horizontal cylinders. He
Exchangers: Classification of heat exchangers; overall heatdfier coefficient, Fouling ar
fouling factor; LMTD and NTU methods of analysishefat exchange
SSC NTU methods of analysis of heat exchan¢ 10 Hrs
UNIT-V
Radiation Heat Transfer :- Thermal radiation; Definitions of various terms dise radiatior
heat transfer; StefaBeltzman law, Kirchoff's law, Planck’s Law and W&ndisplacemen
law’ Radiation heat exchange between two paralifhite black surfaces, between t
parallel infirte gray surfaces; Effect of radiation shield; hdigy of radiation and soli
angle; Lambert’s Law; Radiation heat exchange betweo finite surface. 10 Hrs

Text Books

1) P.K. Nag, Heat Transfer by Tata Mc Graw 3 edition 2a.1. ISBN 10: 007070253/
ISBN 13: 9780070702530

2) M Necats Osisik , Heat Trans- A Basic approach by Mc Graw Hill International
1988

Reference Books

1) Yunus A Cengel, Heat transfer a practical approsudye Tata Mc Graw Hill 2(3.
ISBNO072458933, 9780@45893!

2) Kreith Thomas, Principles of Heat Transfer by léagr2001

3) Frank. P. Incropera and David. P, Fundamentals edttnd Mass Transfer by Dew
Jhon wiley and Sons"7edition 2011. ISBN-10: 0470917857ISBN-13: 978-
0470917855

Course Outcomes

After learning all the units of the course, the stdent is able to

1. Able to formulate to solve problems in fundamentals of heat transfede:

2. Able to apply basic equations of heat conduction in steady omembsional problem

and design of fins

Able to formulate, solve transient conduction and forced convegbiablem:

Able to formulate, solve in free convection problems .design of lesahange!

5. Able to apply the concepts of radiation heat transfer to solodlpm:

W
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Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program Outcomes (POs)nd Program
Specific Outcomes (PSOs)

Programme

Sl. Programme Outcomes Specific
No. Course Outcome outcomes
1/2(3/4|5|6/7|8/9(10{11/12|/1 | 2| 3

Able to formulate to solve problem alalal o1l Lol 112132/ .-

1 |in fundamentals of heat transfer mc

Able to apply basic equations of he
2 conduction in steady one dimensio 3[3[2|- |- |1|-|-|-|- |- |2 |3]| 2] -
problems and design of fi

Able to formulate, solve transier
3 conduction and forced convecti 3(3|12|-|-12|-|-|-|-1-]12|3] 2] -
problems

Able to formulate, solve in free
4 convection problems .design of he |3[3[2|- |- |1(-|-|-|-|-]2 3| 2] -
exchangers

Able to apply the concepts ¢
5 radiation heat transfer to sol 3132]-|-[2]-|-|-|-1]-12|3]|2] -
problems
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Course Title: Fuel Testing and Measurement Lab

Course Code: P17AUL47| Semester: IV L:T:P:H -1:0:2:3]  Credits: 1.!

Contact Perio-Lecture: 39Hrs. Exam: 3Hr: Weightage:CIE:50%; SEE:5(

Prerequisites:
Subject requires student to know at

1
2. Properties of fuel used in | C engi

3. Properties of lubricants used in | C eng

4. Automotive engines operati

5. Use of differeninstruments used in automotive industry/ works

Course learning objectives ( CLOS

Determinethe properties of any given fu

Determinethe properties of any given lubricating

Draw a valve timing /port timing diagram for an enc

Determine the cdécient of discharge of venturi meter, orifice rae

Calibratethe instruments used in automobile lab like presgauge, thermocouple, Ic
cell and micrometer etc.,

akrwpdE

Course Content
Part-A
1. Determination of flash and fire point of lubricaiiroil using abel pensky martir
apparatus.
2. Determination of calorific value of solid, liquichd gaseous fue
3. Determination of viscosity of a lubricating oil ngi Redwoods, say bolts and tors
viscometer.
4. Valve timing/port opening diagram of an |1 C eng
Measurement of areas of irregular figures usingipiater
Determination of compression re
Part —B

o o

Calibration of pressure gat

Calibration of thermocoug

Calibration of load cell.

Calibration of vernier caliper and microme

Measurement of anglesing sine bar/ sine center / bevel protra
Determination of coefficient of discharge of vemtueter, orifice mete

ok whE

Course Outcomes

After learning all the units of the course, the stdent is able to

Determine the properties of any given fi

Determine the properties of any given lubricating

Analyze a valve timing /port timing diagram for an enc

Determine the coefficient of discharge of venturi meter, iocgfmete

Calibrate the instruments used in automobile lab like presgaugethermocouple
load cell and micrometer el

akrwbdPE
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Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. Programme Outcomes Specific
No. Course Outcom outcomes
2/3/4|5|/6/7/8|9|10/11]12]1 | 2| 3
. D_etermlne the properties of anaslslalolol1l-l-11l21-1213] 2] 2
given fuel
X D_etermlne_ the properties of anslslololol1l-l-l1l21-1213] 2] 2
given lubricating oil.
Analyze a valve timing /port tlmlng3 olalalal1l-l-11l21-1213] 2] 2
3 |diagram for an engine
Determine the coefficient 0o
4 |discharge of venturi meter, orifi{3|2/2/2{2|1}-1- /112 |-|2|3 2] 2
meter
Calibrate the instruments used
automobile lab like pressure gau 3l2l2l2021]- -1l 21-1213| 2] 2
S |thermocouple, load cell af
micrometer etc.,
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Course Title: M/c shop Practice

Course Code: 17AUL48 | Semeste IV L.T:P:H-1:0:2:2 | Credits: 1.!

Contact Period-Lecturer: 39Hr&xam: 3Hrs Weightage:CIE:50%; SEE:5(C

Prerequisites: The student should have studied Elements of Mechhikingineering an
Manufacturing Processes

Course Learning Objectives

At the end othe Course the students shoulc

1.

ook w

n

oA W

Student should be able to understand different madools like Lathe, Milling, Drilling
Grinding and Shaping machir

Student will learn different operations of latheickhg, Plain turning, step turning, ta|
turning thread cutting and knurli- at least three models.

Student will able to do calculations of taper tagjithread cuttini

Student will able to do operations on Drilling mam:

Student will able to do operations on Shaping nraefor two model:

Student will learn different operation on millingashine for gear cuttir

Part-A
Introduction to cutting tools, Machine tools anémaring the layout of machine sh
Preparation of models on lathe involving FacingaifPlturning, Taper turning, Ste
turning.
Thread cutting, Knurling.
Boring and Reaming operatio
Drilling operations.
Eccentric turning.

Part -B
Machining V Groove Rectangular groove using Shapmaghin
Gear Teeth cutting using Milling Machi

Course Qutcomes

After learning all the units of the course, the student is able

obrwbdPE

Identify the machine and tools for different operat

usepractical base knowledge in different machiningragiens
Demonstrateeffective skills in the development and presentatibteam project
Exhibit knowledge and skills consistent with the expectat

Practicing engineering technologi
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Course Articulation Matrix
Mapping of Course Outcomes (CO) with Program Outcoras (POs) and Progran
Specific Outcomes (PSOs)

Programme
Sl. c o Programme Outcomes Specific
No ourse Outcome outcomes

1/2|3(4|5/6|7|8]9|101112/ 1| 2| 3

Identify the machine and tools f

different operations 312117121 121712 |2 Y 2] L

use practical base knowledge
different machining operatio

Demonstrate effective skills in the
3 |development and presentation |32 (- |- |2|-|2]|-|2|-|2|1|2| 1| -
team projects.

Exhibit knowledge and skill
consistent with the expectatio

Practicing engineering
technologist.
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Course Title : Aptitude and Reasoning Developmen- Intermediate (ARDI)
Course Code : P17HUA49 Semester : IV L-T-P:2-0-0-2 Credits: 01

Contact Period: Lecture: 32 . Exam: 3H |Weightage: CIE:50%;SEE:5(

Prerequisites:ARDB

Course Learning Objectives (CLOs

This course aims to

1. Explain proportionality rule, average speed, retaspeed and concepts in circular tr

2. Explain the application of time, speed distancesaiving problems related to rac
trains, boats and streams, and clo

3. Explain different methods to calculate numberragBer cubes, the date and the da'
any year and the concepts of clo

4. Explain the methodology of strengthening or weahkgrihe given stateme

5. Explain applicatiorof Venn diagrams in solving set theory proble

6

7

. Explains the concept of syllogism and providesrtethodology to tackle the problel
. Describes all the important properties of trianglelygons, circle and other geometri
figures and solvapplication based questio
8. Describe the properties of cone, cylinder, sphexhe and cuboid and solve i
application based questions.
9. Differentiates between individual work and grouprkv
10. Integrates the concept of individual work in sotyproblemsrelated to pipes and ciste

Relevance of the course:

4" semester deals with more of quantitative aptititds.the intermediate level of aptitu
which involves modules like Time speed distancenéland work, set theory. This cou
also touches upon logical abilities through modiilescubes and Calencs.

Course Content

Unit — |
Time, Speed and Distance:
Concept of motion and mathematical representatiomation, The rule of proportionalit
Conversion between kmph to m/s, Concept of avespged and its application in differe
scenarios, Relative speettrportance, application and observation in daydy life, same
direction and opposite direction, An applicationadegation in Time speed and distar
Trains—Different scenarios. Boats and stre— resultant speed, upstream and downstr
concept. Circular motionFwo or three bodies meeting at the starting pornarmywhere ir
the track. Races-€oncept of head start, solving problems under wffe constraints
Application of solving problems under Cloc
SSC Basic relation between the 3 drent quantities. Conversions between differents.
of measurement. Speed and velo 6 Hrs
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Unit — Il
Cubes, Clocks & Calendars:
Cubes:Number of faces, vertices and edges. Colored chhanber of colored faces and 1
formulae to find-out theame. Problems on cuk
Clocks & Calendars: Minute spaces. Hour hand and minute hand. Anghdeat the hand:
Relative speed. Faulty clocks. Time gained or hysthe clock. Odd days. Leap ye
Ordinary year. Counting of odd days. Problems ocld and calendar
Self-study Component-Knowledge about shapes and dimensions, Area and volume.
year, number of days. Important da 8 Hrs

Unit — 111
Set theory and Venn diagram:Set builder form, Tabular form, Venn diagram, Tyju:
sets, Operation of sets using venn diagram, Impbproperties, Algebraic laws of se
Maxima and minima in set operation, Venn diagranfdar sets
Syllogism: Meaning of syllogisms, Format of problems and staddjualifiers, Concept «
distribution, Standard question pattern, Applicatiof venn diagrm to solve problem:
Logical Venn diagrams: Analysis of the given problem and solve
Self-study Component- Basics about sets, options using venn diagram. Ba:
applications. 6 Hrs

Unit — IV
Geometry and Mensuration:
Theory, straight lines, trianglesheorems, area, lines inside triangle and geomenntre,
Special property of an equilateral triangle, Apation of Pythagoras theorem, Congrue
and similarity of triangles, Basic proportionalittheorem, Polygons, Quadrilatere
Trapezum, Parallelogram, Rectangle, Rhombus, Square,isiDiv of polygons
Circumscribed and Inscribed polygons, Concycliéntso concept, Cyclic quadrilateri
Circle—Radius, Area and perimeter, Arc, Chord, Sectorn®sd, Tangent, Secant, Area
common region Solid figuregnatroduction, Classification of a solid, Net of alid, Cuboid,
Cube, Right cylinder, Pyramiddght pyramid, triangular pyramid, Conérastum of a cone
Sphere, Combination of solid.
Co-ordinate geometry:
Cartesian coordinate geometryectangular coordinate axis, distance formula, i6e:
formula, Area of a triangle, Centre of gravity cer@roid of a triangle, -centre of a triangle
Circumcentre of a triangle, Orthocentre of a trian@ollinearity of three points, Slope o
line, Different forms of equations of a straight liRerpendicularity and parallelism, Leng
of perpendicular.
Self-study ComponentBasics of geometry, formula, dimensions, shapeef@ent types o
lines. Example parallel, intersecting etc 8 Hrs

Unit -V
Time and Work:
Relationship between time and work. Importance féitiency, Conventional method
solving problems, L.C.M method, Negative work, Témecific case of building a wa
Group work, Constant product rule, When work is cartstar, Pipes and ciste— Similarity
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of logic.
SSC LCM methods, basic arithmetic. Fractions and efficy. 4 Hrs

Reference Books:

The Trachtenberg speed system of basic mathemgatibished by Rupa publicatio
CAT Mathematics by AbhijithGuha. pukhed by PHI learning private limite
Quantitative aptitude by Dr. R. S Agarwal, publdhey S.Chand private limite
Verbal reasoning by Dr. R. S Agarwal , publishedSbyChand private limite
Quantitative aptitude for CAT by Arun Sharma, psbé&d byMcGraw Hill publication
Analytical reasoning by M.K Pandey BSC PUBLISHIN@®VT.LTD

o0k wdE

Course Outcomes (CO)
After learning all the units of the course, the stdent is able to

1. Solve problems of higher difficulty level with easethe following topic— Time , speed
and distance and Geometry.

2. Analyze the number of colored faces in a cube wihés cut into different number ¢
pieces and solve the problems under clocks anddais. L'

3. Apply the concept of L.C.M in the module time andriwto solve the joblems with
comprehension. L2

4. Analyze the concepts in Grdinate geometry by spatial visualization.

5. Interpret the logic in the statements of syllogibm critical thinking and apply ver
diagram for the effectives ways of deriving at tie&clusion. L.

6. Determine the solutions for complicated problemsaeiftheory using the concept of ve
diagram. L4
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Course Title : Additional Mathematics-II
Course Code : P17MADIP4]1 Semester : 4 L:T:P:H: 4:0:0:4 Credits: 0

Contact Period: Lecture: 52 F Exam: 3 Hr Weightage: CIE:50%, SEE:5(
((Mandatory Learning CoursCommon to All Branches)
(A Bridge course for Diploma qualified studentd\éfSem. B. E.
Course Content
UNIT —I
Linear Algebra: Introduction -Rank of matrix by elementary rcoperations Echelon form
of a matrix. Consistency of system of linear auums - Gauss elimination method. Ga-
Jordan and LU decomposition methc Eigen values and eigen vectors of a square m:
Application of CayleyHamilton theorem(withouproof) to compute the inverse of a me-
Examples. 10 Hrs
UNIT I
Higher order ODE’s: Linear differential equations of second and higbeter equation
with constant coefficients. Homogeneous ~homogeneous equations. Inverse differel
operators.Solutions of initial value problems. Method of utetenined coefficients ar
variation of parameters. Solution of Cauchy’s hosrepus linear equation and Legend
linear differential equation. 14 Hrs
UNIT -l
Multiple Integrals: Doubleand triple integra-region of integration. Evaluation of dout
integrals by change of order of integrat

Vector Integration : Vector Integration :Integration of vector funci® Concept of a lin
integrals, surface and volume integrals. Green&okes’s and Gauss theorems (with
proof) problemsOrthogonal curvilinear coordinat 10 Hrs

UNIT —IV
Laplace transforms. Laplace transforms of elementary functions. Tiamss of derivative:
and integralstransforms of periodic function and untep functionProblems only. Invers
Laplace transforms: Definition of inverse Laplatansforms. Evaluation of Inver
transforms by standard methods. Application totsmhs of Linear differential equations a

simultaneous differential equatio 12 Hrs
UNIT -V

Probability: Introduction. Sample space and events. Axioms obaglility. Addition anc

multiplication theorems. Conditional probabili- illustrative examples. Bayes'’s theor-

examples. 06 Hrs

Text Book:

1. B.S. Grewal: HigheEngineering Mathematics, Khanna Publishers, Nevhipe™ Ed.
2012.

References:

1.E. Kreyszig: Advanced Engineering MathemationdWiley & Sons, ™ Ed., 200
2.N.P.Bali and Manish Goyal: Engineering Mathensatiaxmi Publishers™ Ed., 2007




