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Semester —

Sl.
No.

Course
Code

Course Title

Periods per

Week

Category

T

Contact
Hours

Credits

Theory Courses

P24CD2201

Product Lifecycle Management

PC

P24CD2202

Finite Eiemen_t__Mgl'hoaé:'i:r{'Mechan_ical Design

| PC

P24CD2203

Vib_(g!iéh Anal_ys_is”a_nd Control

P24CD2204 ]

Solid Freeform Manufacturing L

PC

.befessioh'é[ Elethe

| Professional El

Audit Course ~JI*

P24CD2205

Vibration Laboratory

P24CD2206

Simulation and Anéy

PC

Tota’l.

29

23

*Audit course is opfib_n__al










Theory Courses

P24CD3206

Optimization Techniques in Design

PE

P24CD3207

Bio Materials

PE

P24CD3208

Mechanical Measurements and Analysis

PE

P24CD3209

Woearable Technologies

PE

P24CD3210

Industrial | n_t_e.gr_jzeigéf"":rhings




AUDIT COURSES (AC)

Registration for any of these courses is optional lo students

Periods per

Week Con
Sl Course Course Title Catego ° tact | Cre
No. Code gory Hou | dits

L|T]|P rs

Theory Courses

1 P24AC7001 | English for Research Paper Writing AC 21010 2 0
2 | P24AC7002 | Disaster Management Aac | 2]o0fo| 2|0
3 | P24AC7003 | Constitution of India AC slolo| 2| o
4 | P24ACT004 2 lolo]| 2| o0




P24CD2101 ADVANCED MECHANICS OF MATERIALS LIT|(P]|C

31|04

Tolearn the concepts of theory of elasticity in three-dimensional stress syslem, shear centre
of various cross-sections and deflections in beams subjecled to unsymmelrical bending,
siresses in flat plates and curved members, torsional stress of non-circular seclions,
siresses in rotating members, contact stresses in point and line contact applications.

Course Objectives:

Unit - | ELASTICITY 9+3

Stress-Strain relations and general equations of elasticity in Cartesian, Polar and curvilinear coordinates, differential
equations of equilibrium-compaltibility-boundary conditions representation of three-dimensional stress of a tension
generalized hook's law - St. Venant's principle - plane stress - Airy's stress function. Energy methods.

Unit - It SHEAR CENTRE AND 'U'N'S'?M'METRtCAL BENDING 9+3

Location of shear centre for various: thln sectlons - shear flows Stresses and Deﬂectlons in beams subjected to
unsymmetrical loading-kern of a section. :

Unit -1l | STRESSES IN FLAT PLATES AND CURVED MEMBERS 9+3

Circumference and radlal stresses -~ deﬂecnons -

urved'beam wzth resiramed ends - closed ring subjected to
concentrated load and unn‘orm load - c:ham Ilnk" ) (S

ullon_:of rectangular plates — pure bending of

torsional stress in hoiiow thin walled tubes o

ID | CONTACT STRESSES . 9+3

Uniit - V ;';'i_ STRESSES IN ROTATING: MEMBERS

s and varylng thlckness allowable speeds.
and_ line contact appllcatlons

Radial and tangentlal stresses in solid disc -and": ng. of unlfor .|
Methods of computmg contact stress- deflectlon of 'Qbodles in:po

Total Periods: 60
Course Outcomes
On completion of the course, lhestudent qaﬁ
COs S,?:a_‘,‘_a;-'_’_‘?:':_-’_t?.. - e | K-Level
CO1 | Solve using the theory of elasticity in a three-dimensional stress system. K3

Identify the shear centre of various cross-sections and deflections in beams subjected to

co2 unsymmetrical bending, K3

CO3 | Solve the stresses in flat plates and curved members. K3

CO4 | Apply various torsional stress theory and functions in non-circular sections. K3

co5 Solve the stresses in rotaling members, contact stresses in point and line contact K3
applications,

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create



CO — PO Articulation Matrix

Programme Ouicomes

0 02 03

CO1 1

co2 1

COo3

co4

CcOs5

MINNINNRN
k|
W W Wi W W L

Co

Correlation levels 1, 2 and 3 are as deficedf:b'é.bw:_. - L

f.8light 2. Moderate 3. Substantial (High)

Reference Books

1 | Arthur P Boresi, Richard J.Schmik

2 | Hibbeler. R:C., "M échanics of \

Robert D.Q::.t:uok, Warren C.Young,;_




P24CD2102 COMPUTER APPLICATIONS IN DESIGN L|T|P|C

3:0|10|3

To undersiand the fundamental concepts of computer graphics and its lools in a generic
framework, parametric fundamentals to create and manipulale geomelric models using
curves, surfaces, and solids, create & modify geomelric models using NURBS and solids,
CAD systems for 3D modeling and assembly.

Course Objectives:

Unit - | INTRODUCTION TO COMPUTER GRAPHICS FUNDAMENTALS 9

Overview of Graphics systems: Video Display Devices, Raster-Scan Syslem, Random-Scan Systems, Graphics
Monitors and Workstations, Input Devices, Hard-Copy Devices, Graphics Software.Output primitives: Line Drawing
Algorlthm DDA, Bresenham s and Parallef Line A|goriihm Circle generating algorilhm Midpoint Circle Algorithm

Translation, Scaling, Shearmg. Rotation and Reﬂechon Compos:te transformahon 3D transformations.

Unit - N -'-- 'CURVES AND SURFACES MODELLING- 9

Introduction tc curves - Anaiyncal curves: Ilne circle and conics = synthetlc curves: Hermlte cubic spline- Bezier curve
and B-Spline curve — curve manipulations. Introduction to surfaces - Analylical surfaces: Plane surface, ruled surface,
surface of revolution and tabu!ated cylinder —synlhetlc surfaces: Hermiteblcublc surface Bemer surface and B-Spline
surface- surface mampulatrons i i

Linit - Il

instancing - sweep : representations - bouhda - repre
representations - user interface for solid modellng-

Unit - IV 9
Hidden Line removal Hidden Surface removai . Animation
- Conventional, Computer anemateon Englneenng a '1m'at|on '_ and techmques

AUnit -V ASSEMSLY OF PARTS AND PRODUC" 'LIFE CYCLE MANAGEMENT 9

Assembly modeling — Des%gn formanufacture Demg.forassemb.ly computeralded DFMA inferences of positions
and orientation - tolerances analysis —Canter of Gravity and mass property calculations®- mechanism simulation.
Graphics and computing standards.- Data Exchange standards. Product development and management — new

product development —models uillzzed in various phases of new product devetopment -~ managing product life cycle.

Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
CO1 | Solve 2D and 3D transformations for the entities like line and circle. K3
CO2 | Model the curves and surfaces using the CAD system, K3
CO3 | Select the different geometric modeiing technigues for nurbs and solid modeling K3
co4 Model the geometric models through animation and transform them into real world K3
. systems '
CO5 | Apply the concepts of DFMA and PLM in product development K3




Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create

CO - PO Articulation Matrix

Programme Outcomes
01 02 03
co1 2 1 2
co2 2 1 3
CcO3 2 1 2
co4 2 1 3
CO5 2 M 3

Correlation levels 1, 2 and 3 are as eflned below

1. Slight 2. Moderqte: 3 Substantial (H;gh)

Reference Books

1| Boothroyd, G “Assembly Automa ekker, New York, 1997.

2 Chitale A, K and Gupta R.C " Pi
2015 :

3 David Rogers James Alan Adams
McGraw-Hlll edition.2003

4

5

5 William M Newman and_ Robert F Sprou!l *Principles of- Interactwe Computer Graphlcs McGraw Hill Book
Co. 1stEdition, 2001, ™ : — :




P24CD2103 CONCEPTS OF ENGINEERING DESIGN L{T|P|C

3|0(0|3

To impart knowledge on Lhe basic concepts in engineering design, develop a product to a
Course Objectives: customer on quality & societal aspects, design methods, materials & manufacturing a robust
and reliable product,

Unit - | DESIGN FUNDAMENTALS 8

Importance of design- The design process-Considerations of Good Design - Morphology of design—Organization for
design~Computer-Aided Engineering-Designing to codes and standards—Concurrent Engineering—Product and
process cycles—Technological Forecasting — Market Identification —Competition Benchmarking

Unit - I CUSTOMER-ORIENTED DESIGN & SOCIETAL CONSIDERATIONS 9

Identification of customer needs- customer requnrements- Quahty Function Deployment- Product Design
Specifications-Human Factors in Design-Ergenomics, and Aesthetics, Societal consideration - Contracts - Product
liability — Protecting intellectual “property. - Legal and ethical domains — Codes.of ethics - Ethical conflicts —
Environment responsible dessgn -future trends in interaction of engineering with somety

Unit - 1l E DES!GNMETHODS R Y 9

heory of ln\fentlve Problem Solvmg (TRIZ)~ Conceptual
esign~—Evaluat|on ‘methods- Embodiment Design-Product
ole of models in design- MathematlcaIModenng ~ Simulation
nalysus 'Optlmlzallon —Search Methods

Creatlwty and problem solvmg—CreatNlty r

decomposition-Generating design: concepts-/ I
Architecture-Configuration Design- Parametric Demgn.’
— Geometric Mode!mg —Rapid prototypmgnFlmte Eleme_

Unit ~ IV - MATERIAL SELI 'TION__PR __'_ESSIN_' AND DESIGN : 9

Material Selection Process—Econom:cs—-Cosi Vs Performance-«:'_' elghied property Index—Value Analysis—Role of
Processing in Design—Classification of Manufacturmg Process-Demgn for Manufacture — Design for Assembly —
Designing for castlngs Forging: Metal Form;ng. : chln:ng and etdmgm Re&duai Stresses Fatlgue Fracture, and
Failure - . :

Unit - V . PROBABILITY é’b’NcEPTs'l'NBEs ::___"FOR RELIABILITY 9

Probab|Ilty—DlstrlbutionsmTest of HypotheS|s——DeS|gn of Experiments—Rellabmty Theory~Desngn for Reliability—
Reliability centered Maintenance Robust De5|gn -Failure mode Effect Analyms

= Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
CO1 | Utilize the design standards for the design processes and concurrent engineering. K3
CO2 | Apply the concepls of legal, human, and markeling factors in product design. K3
CO3 | identify the suitable design methods for components. ' K3
CO04 | Make use of the material selection process and design procedures for product design. K3
CO5 | Choose the tools for improving quality, reliability, and performance of a product. K3

Knowledge Level: K1 — Remember, K2 — Understand, K3 - Apply, K4 — Analyze, K& — Evaluate, K6 — Create



CO — PO Articulation Matrix

Programme Outcomes

H 02 03

Coi 1

co2 1

co3

COo4

COos

W[ W Wi w| w]| w
-— ]
NN NN N

co

Correlation levels 1, 2 and 3 are as defined belo_\_y: .

1.Slight 2. Moderate 3. Substantial (High)

Reference Books

1 George E. Dietgr';é-:!;inda C Schﬁidt_._."En_g_i' Sor

2 PahI.G,Beitz_;W."Engineeri.ng Des

3 Ray,M.S.,"E]_émen._ts of Engineering

4 | Nam P. Suh, Ralph & Eloise F. Cross,

5 | KarlT. Ulric'h_';___Steven D. Eppinger, * >roduct Design And Development, Tata Mcgraw-Hill Education, 2015




P24CD2104 DESIGN FOR SUSTAINABILITY LIT|P|C

3101013

To asceriain knowledge on general design principles for manufacturability, GD&T while
Course Objectives: designing the cast & welded components, machined components, assembled systems with
considerations on environmental issues

Unit - | INTRODUCTION 9

Introduction - Economics of process selection - General design principles for manufacturability, Geometric
Dimensioning & Tolerance (GD&T}— Form tolerancing: straightness, flatness, circularity, cylindricity — Profile
tolerancing: profile of a line, and surface — Orientalion tolerancing: angularity, perpendicularity, parallelism— Location
tolerancing: position, concentricity, symmetry — runout tolerancing: circular and total-Supplementary symbols.

Unit - I CAST & WELDED COMPONENTS DESIGN 9

Design considerations for: Sand cast Dle cast — Permanent mold parts Arc welding — Design considerations for:
Cost reduction — Minimizing distortion — Weld strength — Weldment Resastance weldlng—Dessgn considerations for.
8pot—Seam—-Prolectlonw—FIash &Upsel weldment :

Unit - I - FORMED &MACHINED COMPONENTS DESIGN L 9

Demgn c:onmderahons for Metal extruded part - 'mpactICOId extruded pans Siamped paris —Forged parts Design

for DFMA

Unit -V

: nd:_' local issues-Basic DFE methods—Design
guidetines—Example apphcatlon —Life cycle assessmentaBasm method-AT&T’s environmentally responsible product
assessment-Weighted - :sum assessment method-=Life - cycle ‘assessment - method—Techniques to reduce
environmental |mpact-D93|gn to minimize material usageMDemgn for dlsassemblymDeagn for recyclability—Design
for manufacture—Design for: energy efflclency ~Design to; regulatlons and standards. '

" Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
CO1 | Compare design principles for manufacturability and GD&T. K2
CO2 | Make use of design considerations in cast and welded components. K3
CO3 | Make use of design considerations in formed and machined components. K3
C0O4 | Select the assembly recommendations for fasteners K3
CO5 | Choose appropriate assessment method for DFE K3

Knowiedge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create



CO = PO Articulation Matrix

Programme Outcomes

01 02 03
co1 2 1 3
co2 2 1 3
co3 2 1 3
co4 2 1 3
CcoOs5 2 1 3
co 2 1 3

Correlation levels 1, 2 and 3 are as defined befow

1. Slight 2. Moderate 3. Subsiantlai (ngh)

Reference Books

Boothroyd, G, 2nd Edmon 2002, D‘emgn for

Dekker.
2
3 | 3Boothroyd, G Heartz and Nike, ot ufacture, Marcel Dekker, 1994
4 Dickson, John R, and Corroda :Poly .Englnee -Design for Manufac':f’fi;rre and Structural

Approach, Fleld Stone Publisher, USA 1”995

5 Fixel, J. Des.ign for the Envnronmen

6 | Graedel T.Allen By.B, Design for the Environment Angle Wood CIiff, Prentice Hall,ReasonPub,, 1996

7 | Kevin Otto and Kri§fih_s_Wood, Produdt'D.esi_gn_. Péafso_n Publication,(Fourth __l_:mj;")z'réssion) 2009

8 Harry Peck, Designing for'fﬁén.u.f__a_c_t'ure..' Pitman—1 973










P24CD2105 COMPUTER AIDED DESIGN LABORATORY L{T|P|C

To impart knowledge on how to prepare drawings for various mechanical components using

Course Qbjectives: any commercially available 3D modeling software.

Part Description

Exercises in modeling and drafting of mechanical components-assembly using parametric and
feature-based packages like PRO-E/SOLIDWORKS /CATIA/NX
¢ CAD Infroduction

Sketcher

Solid modeling—-Extrude, Revolve, Sweep and variational sweep, Loft
Surface modeling—Extrude, Sweep, Trim and Mesh of curves, Freeform.
Feature manipulation-Copy, Edit; Pattern, Suppress, History operations elc.
Assembly-Constraints, Exploded Views, Interference check

Dratting- Layouts Standard & Sectional Views, Detalilng & Plottlng

Part |

Total Periods: 60

Course Qutcomes

On completion of the co_ﬁré.e, the student can :

COs K - Level
CO1 K3
co2 K3
co3 K3
Cco4 K3
CO5 | Apply layout technaques to arrange mulhple vuews ofa component or assembly effecilvely K3

Knowledge Level; K1 —Remember K2 Understand K3'.__._Apply, K4 ~ Analyze K5 Evaiuate K6 -- Create

CO - PO Articulation Matrlx

S Programme Outcomes

PR 03
co1 2 ; ;
co2 5 1 .
co3 5 1 ;
CcOo4 2 1 S
cos5 o ] .
co 2 ; -

Correlation levels 1, 2 and 3 are as defined below:

1. Slight 2. Moderate 3. Substantial (High)




P24CD5101 TECHNICAL SEMINAR LIT|(P|C

01061211

To work on a specific technical topic in Engineering design relaled topics to acquire the

Course Objectives: . . . s LY .
ours ) skills of oral presentation, technical writing and presenting in seminars and conferences.

Part Description

The students will work for two hours per week guided by a group of staff members. They will be asked
to talk on any topic of their choice related to Engineering design iopics and to engage in dialogue with
the audience. A brief copy of their talk also should be submitted. Similarly, the students will have to
Part | present a seminar of nol less than fifteen minutes and not more than thirty minutes on the technical topic.
They will also answer the queries_on the:topic. The students as the audience also should interact.
Evaluation will be based on the iechnlca! presentahon and. thelr port and also on the interaction during
the seminar, i e

- “i: Total Periods: 30

Course Outcomes

On completion of the cou'%gé, the étu;ieht can

K -Level

K3

K3

CO - PO Articulation Matnx

. ___::?l.f_._o.:_éf:émme Ou_tcolll'nes
oo R — BN g "
o1 2 : . | 3 .
coz T :
co PO 2

Correlation levels 1, 2 and 3 are as defined below:

1, Slight 2. Moderate 3, Substantial (High)




P24CD2201 PRODUCT LIFE CYCLE MANAGEMENT L|ITjP|C

310|103

To understand the history, concepls, terminology, functions & features of PLM/PDM tools

Course Objectives: for industrial applications.

Unit - | HISTORY, CONCEPTS AND TERMINOLOGY OF PLM 9

Introduction to PLM, Need for PLM, opportunities of PLM, Different views of PLM - Engineering Data Management
(EDM), Product Data Management (PDM), Collaborative Product Definition Management (cPDm), Collaborative
Product Commerce (CPC), Product Lifecycle Management (PLM).PLM/PDM Infrastructure - Network and
Communications, Data Management, Helerogeneous dala sources and applicalions.

Unit - Il PLM/PDM FUNCTiONS AND FEATURES ]

User Functions — Data Vault and Document Management Workflow and ‘Process Management, Product Structure
Management, Product Classification: ‘and Programme Management. Utility “Functions — Communication and
Notification, data transport, data translatlon |rnage serwces system admlmstrallon and -application integration.

Unit - It “DETAILS OF MODULES N APDM/PLM SOFTWARE 9

Case studies based on top few commercnal PLM/PDM t'“'

Unit - IV

iectromc) - olher poss:ble sectors, PLM
M financial justification of PLM, barriers
usiness, organization, users, product or

to PLM mptementatlon ten step approach'
service, process performance

Unit -V BASICS ON CUSTOMISATDNIINTEGRATIDN OF PDMIPLM SOFTWARE 9

PLM Customization, use of EAI technology (M wi_':i_rgé_), "I'r'\te_g:ratggn.:

'"”"th_legacy database, CAD, SLM and ERP

Total Perlods 45
Course Qutcomes
On completion of the course, .the_‘studen_t can
COs Statements K-Level
CO1 | Summarize the history, concepls and terminology of PLM. A K2
CO2 | Apply PLM/PDM functionalities to organize and manage product data K3
CO3 | Utilize specific modules to soive real-world product lifecycle management challenges. K3
CO4 | Apply PLM/PDM approaches for industrial applications. K3
CO5 | Develop PLM/PDM with legacy databases, CAx& ERP systems. K3

Knowledge Level: K1 ~ Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create

CO — PO Articulation Matrix




Programme Qutcomes

01 02 03
Co1 1 2 3
co2 2 2 3
co3 2 1 3
co4 2 1 2
COo5 2 1 2
co 2 1 3

Correlation levels 1, 2 and 3 are as defined helow:

1, Slight 2. Moderate 3. Substantial (High) ..o

Reference Books

1 Antti Saaksvuori and Anse!m: Immonen “Product’ Lifecyc!e Management” Spnnger Publisher, 2008 (3rd
Edition). i : i :

2 | International Journal of Product Lifecycle dersc;ier:ce Pubiishgts E

3 lvica Crnkovic, UIf .A'skl_u:hd an&'.
Management-zand Software Conﬁg

John Stark, “Gtobal Product Strategy
Springer Publisher, 2007, b

John Stark, *Product Lifecycle Ma
Publisher, 2011 (2nd Edition).

6 | Michael Grieves, "Product Life Cycle Management’, Tata McGraw Hill, 2006,




P24CD2202 FINITE ELEMENT METHODS IN MECHANICAL DESIGN L|IT|PJC

311(0|4

To learn mathematical models for one dimensional problems & solulions, two dimensional
Course Objectives: scalar and veclor variable problems, Iso-parametric transformation & numerical integration,
solution techniques to solve Eigen value problems and non-linear problems

Unit - | FINITE ELEMENT ANALYSIS OF ONE DIMENSIONAL PROBLEMS 943

Historical Background — Weighied Residual Melhods - Basic Concept of FEM — Variational Formuiation of B.\V.P. -
Ritz Method —Finite Element Modelling — Element Equations — Linear and Higher order Shape funclions — Bar, Beam
Flemenls —Applicalions to Heat Transfer problems.

Unit - Il FINITE ELEMENT ANALYSIS OF--TWO DIMENSIONAL PROBLEMS 9+3

Basic Boundary Value Problems in two-dlmenswns —Linear-and hlgher order Triangular, quadrilateral elements
Poisson's and Laplace’s Equation —Weak Formulation — Element Matrices and Vectors — Application to scalar
variable problems - Introduction to. Theory of Elastlmty Plane Stress — Plane Siratn and Axisymmetric Formulation
— Principle of virtual work — Element matnces using energy approach g

Unit - Il ISO-PARAMETR!C FORMULATION Y 943

Shape functlons -one dlmensmnal - two dlme_
Jacobian transformation Numerlcal !ntegratlo

Unit- IV 9+3

Dynamic Analysis — Equat:ons of Motion —: jumped
frequencies of Longitudinal, Transverse and tors&onal vibratlon
transient field problems g

Unit -V

9+3

Introduction to Non- lmear problems - some so}utlon'technlques rﬁputatlonal pirocedure-niéterial non-linearity-
Plasticity and viscoplasticity, stress stiffening, contact interfaces problems of gaps :and. contact - geometric non-

linearity - modeling con&derataons Free and Mapped meshln __~Mesh quality-. Error estlmate

.' Total Periods: 60
Course Outcomes
On completion of the course, the studen;;ﬁ'
COs Statements K-Level
CO1 | Develop mathematical models for one dimensional problems and their numerical solutions K3
CO2 | Make use of the field variables for two dimensional scalar and vector variable problems K3
co3 Apply Isoperimetric transformation and numerical integration for evaluation of element K3
matrices :
CO4 | Apply various solution techniques to solve Eigen value problems K3
CO5 | Model the solution techniques to solve non-linear problems K3

Knowledge Level: Kt — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, Kb ~ Evaluate, K6 — Create




CO - PO Articulation Matrix

Programme Qutcomes

01 02 03

CO1 2

co2 2

Cco4

COo5

3
3
co3 3 1
3
3
3

—
W NN W W W

CO

Correlation fevels 1, 2 and 3 are as defined below:

f.Slight 2. Moderate 3. Substantial (High)

Reference Books

Tirupathi R. C_h'éndru_pétlla"'énd

International Edition, Pearson E

Reddy,J.N. "intrti_'d_uction to the Finite Eler Q'_r_i_'t_"_Mefthod 4 edition, Tata McGrawHIII,2018




P24CD2203 VIBRATION ANALYSIS AND CONTROL L:T|P}|C

31061053

To acquire knowledge on the basic concepls of vibration in damped and undamped systems,
Course Objectives: natural frequencies in two degree freedom systems, multi degree freedom and continuous
systems, control lechniques of vibration and noise levels and measuring instruments.

Unit - | FUNDAMENTALS OF VIERATION 9

Intreduction -Sources of Vibration-Mathematical Models- Displacement, velocity and Acceleralion- Review Of Single
Degree Freedom Systems -Vibration isolation Vibromelers and accelerometers - Response To Arbilrary and non-
harmonic Excitations — Transient Vibration —Impulse loads- Critical Speed Of Shaft-Rotor systems

Unit - 1l TWO DEGREE FREEDOM SYSTEM 9

Introduction-Free Vibration Of Undamped: And Damped - Forced Vlbrataon Wlth Harmonic Excitation System -
Ccoordinate Couplings And Prmmpal Coordmates i

Unit - 1l MULT!-DEGREE FREEDOM SYSTEM AND CONTINUOUS SYSTEM 9

Multi Degree Freedom System —Inﬂuence Coefﬁc;ents a ”"':silffnes_s coefficients- FIex;blhty Matrix and Stiffness Matrix
— Eigen Values and Eigen Vectors-Matrix lleration: Me' d ~Approximate Methods: Dunkerley, Rayleigh's, and Holzer
Method -Geared Systems-Eigen Values & Elgen Vec’[o for large slem ) equatlons using sub space Lanczos method

- Continuous Sysiem: Vlbratlon of String, S

Unit - 1V

Specification of Vlbratlon lelts Vlbratlon se' _ :
methods - Dynamic Vlbratacm Absorber - Static and Dynam;c Balancung machmes — Field balancmg Major sources of
noise — Noise survey.techniques — Measurement technique for: vehicular noise — Road vehicle noise standards —
Industrial noise sources — Control Strategles “Nms ntrol at the' source and along the path — use of acoustic barriers

— Noise control at the: recewer

Unit -V _:ATI'bN ANALYSIS 9

Vibration Analysts Overvlew Expenmental Method in Vibratson Analys;s -Vlbratlon Measunng Instruments - Selection
of Sensors- Accelerometer Mountings. ~Vibration Exmters-Mgchanical Hydraulic, Electromagnetic And Electrodynamics
~Frequency Measuring Instruments- System Identlflcation f.rom Frequency Response -Testmg for resonance and mode
shapes : . G

Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs | Statements K-Level
CO1 | Apply the basic concepts of vibration in damped and undamped systems K3
€02 | lllustrate the natural frequencies and mode shapes of the two degree freedom systems. K2
co3 Solve the natural frequencies and mode shapes of the multi degree freedom and continuous K3
systems
CO4 | Select the suitable techniques to control vibration and noise levell K3
CQ5 | Analyze and measure the vibration levels in a body K4

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K& — Create




CO - PO Articulation Matrix

Programme Outcomes

01 02 ' 03

Coi 2

co2 2

Co3

Cco4

Co5

W W W W W
—
W W W w| NN

co

Correlation levels 1, 2 and 3 are as deflnedbetow A

1. Slight 2. Moderate _____;-3."sqbstantiaf (Hi_g_h_)_,._. S

Reference Books

1 Singiresu S. Ré_g."Méch'anicél Viléi?at_ipns___,

2 | WillamT.Thomson, TheoryofVib

Graham Kel':!y, Sand Shashidhar K
2007

4 | Ramamurti.V, "Mechanical Vibration Prac




P24CD2204 SOLID FREEFORM MANUFACTURING L|T|IP}C

3|0:0]3

To acquaint the studenls with evolution of Solid Freeform Manufacturing (SFM) / Additive
Manufacturing (AM), Design for Additive Manufacturing (DFAM) technigues, polymerization,
sheel lamination processes, material extrusion, powder bed fusion processes, jetling, direcl
energy deposition processes and their applications.

Course Objectives:

Unit - | INTRODUCTION 9

Need - Development of SFM systems — Hierarchical structure of SFM - SFM process chain — Classification —
Applications. Case studies: Bio printing- Food Printing- Electronics printing — Rapid Tooling - Building printing. AM
Supply chain. Economics aspect: Strategic aspect- Operalive aspect.

Unit - Il DESIGN. FoR‘AD:ﬁifﬁfE’ 'M'ANUFACTU RING 9

Concepts and Objectives - AM Unigue: Capabllutles - Part Consoltdation Topology Optimization - Lightweight Structures
- DFAM for Part Quality Improvement - CAD Modeling - Model Reconstruction - Data Processing for AM - Data Formats
- Data Interfacing - Part Orientation - Support Structure Design and Support Structure Generation - Model Slicing - Tool
Path Generation. Design Requlremenls of Addntlve Manufacturlng For Part. F’roductson For Nlass Production, For Series
Production. Case Stud|es : : . -

Unit - 11l VAT POLYMERIZAT!O" AND SHEE _._LAMI

Stereolithography Apparatus (SLA) Prlnclpl
and Post-Build Processes - Part Quality and Pro
and Applications. Digilal Light Processing (DLP -Ma :
Manufacturing (LOM); Working Principles - Process - Materlals Advantages Limitations and Apphcatlons Ultrasonic
Additive Manufacturing (UAM) - Process - Parameters Apphcatlons _Case Studies. o

hoto olymerlzatlon of SL Resms Pre Build Process — Part-Building
_ ___lng, Recoatlng Issues Matenals Advanlages Lamltations

Unit — iV '-:":': MATERIAL EXTRUSION"AND -POWDER BED'FUSION PROCESSES 9

Fused deposition Modellng (FDM) Worklng Pnnclples 'Process Materials and Apphcatlons De5|gn Rules for FDM,
Selective Laser Sintering (SLS): Principles - Process = Indirect a Direct SLS - Powder Structure — Materials - Surface
Deviation and Accuracy - Applications. Multijet Fusion; Selective: Laser. Meltmg (SLM) and Electron Beam Melting (EBM):
Principles - Processes — Maiernals Advantages - L ﬂatnons and Appllcatlons Case Studles

Unit-V JETTlNG ANB DIRECT ENERGY DEPOSITION PROCESSES 9

Binder Jetting: Three dlmens;onal Pnntmg (BDP) Principles - Process Physms of SDF’ . Types of printing: Continuous
mode — Drop on Demand mode - Process — Materials - Advantages - Limitations - Applications, Material Jetting: Multi
Jet Modelling (MJM) - Principles - Process - Materials - Advantages and Limitations. Laser Engineered Nel Shaping
(LENS): Processes- Materials- Advantages = Limllaisons and Appllcatlons Case Studies.

Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
Relate the importance in the evolution of SFM/AM, proliferation into the various fields and
coi 1, X K2
its effects on the supply chain.
co2 Apply DIAM guidelines and best practices to create optimized designs for additive K3
manufacturing processes.




COs Statements K-Level

co3 Identify the key components of the equipment used in vat polymerization and sheet K3
lamination processes.

co4 Explain the principles of material exirusion and powder bed fusion processes and design K2
guidelines,

CO5 | Select jetting and direct energy deposition processes for respective applications. K3

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create

€O - PO Articulation Matrix

iz Programme Outcomes

o ] e 03

cot T e 2
.c02 2 1 - :
T3 :

T :

3 .

3 :

Reference Books

4 | Ben Redwood, Brian Garret, Filemon Sc bffer; and Tony Fadel, "The 3D Pfih_ﬁng_:lfiéndbook: Technologies,
Design and Applications”, 3D Hubs B.V., N'eth_g_pl__and,_'-?_ﬁ-17. ISBN-13: 978-9082748505

, |Andreas Gebhardf"z'ﬁa:nd J.a\:he_Ste'ffén Hotter, “Additive Manufact__uripg:SD__-;géf'inting for Prototyping and
Manufacturing”, Hanser publications Munchen, Germany, 2016, ISBN:978-1-56990-582-1.

' 3 lan Gibson, David W. Roséﬁ._a;r-_)d: _B'rént Stucker, “Adgditivé._Mand'facturih'g fechno!ogies: Rapid Prototyping to

Direct Digital Manufacturing” Springer - New York, USA, 2nd Edition, 2015. ISBN- 13: 978-1493921126.

4 Liou, L.W. and Liou, F.W., “Rapid Proﬁ")"t}'ﬁizhg'.::éﬁ:&:'::[?f'r'ig.ineeréng applications: A tool box for prototype
development”, CRC Press, 1st Edition, 2007 FL, USA. ISBN- 9780849334092,

5 Milan Brandt., “Laser Additive Manufacturing 1st Edition Materials, Design, Technologies, and Applications”,
Woodhead PuinShing, UK, 2016. ISBN- 9780081004333,




P24CD2205 VIBRATION LABORATORY L|IT|P|C

010412

To acquire knowledge through experimentation on the stiffness, nalural frequency, radius of

Course Objectives: gyration of a body under damped, undamped, torsional vibrations, critical speed of shafts,

natural frequency and damping cosefficient of rodels under free and forced vibrations,

Exp. No Title
1 Determination ef stiffness and _natural frequency of undamped spring-mass systems arranged in series,
parallel and series-parallel fashions
5 Determination of effective radlus of gyratlon of-an. irregular body through torsional oscillation of tri filar
suspension . e
3 Determination of natural f'r'é.qdency a eihglle rotor un demped sh.e'ﬁ:'system
4 Determination of natural frequency a singlé rotor damped shaft system
5 Determlnatlon of crltlcal ‘speed of shaft o : _ :
6 ' Determlna_tlen of naiurai frequency and mode shapes of spemmens supported at its ends through modal
analysis - G .
7 upported_ati'lts ends.
] N mply supported and cantilever boundary conditions —
Determlnatlon of natural frequ .
' Total Periods: 60
Course Outcomes
On completion of the ce'ﬁfse, the stedent can
COs . » Staférﬁ'eh'té'f':"' | N K - Level
CO1 | Experiment with stlﬁness and natural frequency of epnng-mass sysierns . ;:-_”': N K3
co2 Identify the natural frequencnes of damped and undamped torsnonal \nbratlons of single rotor K3
systems P o
CO3 | Identify the factors that influence the critical speed of a shaftt supported at its ends. K3
CO4 | Utilize vibration analysis {o measure the dynamic characteristics of vibrating systems. K3
CO5 | |dentify the natural frequency of specimens under forced vibrations. K3

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyzs, K5 — Evaluate, K& — Create

CO - PO Articulation Matrix

Programme Outcomes

01 02 03

cot 3 1 2

co2 3 1 2




Programme Qutcomes
01 02 03
co3 3 1 2
co4d 3 1 2
cos 3 1 2
Cco 3 1 2

Correlation fevels 1, 2 and 3 are as defined below:

1. Slight 2. Moderate 3. Substantial (High)




P24CD220% SIMULATION AND ANALYSIS LABORATORY LiT|P|C
p(0]4]2
Course Objectives: To give exposure fo software tools needed to analyze engineering problems.
Exp. No Title
1 Force and Stress analysis using link elements in Trusses.
2 Stress and deflection analysis in beams with different support conditions.
3 Stress analysis of flat plates.
4 Stress analysis of axi—symmet_r_ic_:_cz_pmﬁdﬁéﬁt‘é; R,
5 Thermal stress and heqt_atréhéfér analysis of plates.
6 Thermal stress analy:éis of cy'iindﬁcal shells.
7 Vibration analysm of sprlng mass system i
8 Modal analysis of Beams . "
9 Harmonic, -transient and speét'ru
10 Analysis Df machlne eiements?__ nder'dynammzlloads
11 Analys;s of non- Ilnear systems L
| Total Petiods: 60
Course Outcomes
On completion of the céiit_r_se, the student can
cOos ~ Statements K - Level
co1 Solve engineering problems numerlcally usmg Computer Alded Finne Element Analysis K3
packages g _ . i
CO2 | Apply the force, stress, deﬂecﬁ.i“d:h':jz)_:mechanicéi components. K3
CO3 | Analyze thermal stress and heat transf.e:r”.i'n'.}ﬁé'c'hé'r'iié'éi. 'c"b:rr:{p:'c.n.nents K4
CO04 | identify the vibration of mechanical components. K3
CO5 | Develop the madal, harmonic, transient and spectrum concepts in mechanical components K3

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K& - Create

CO - PO Articulation Matrix

Programme Cutcomes

01 02 03
co1 3 2 2
cOo2 3 2 2




Programme Outcomes

01 02 03
COo3 3 2 2
CO4 3 2 2
COs5 3 2 2
CcoO 3 2 2

Correlation levels 1, 2 and 3 are as defined below:

1. Slight

2. Moderate

3. Substantial (High)




P24CD3101 INTEGRATED PRODUCT DEVELOPMENT L|T{P|C

31003

To undersiand the principles of generic development process, product planning, customer
need analysis, setling product specifications lest concepls for new product design and
Course Objectives: development. principles of product architecture, industrial desugn principles, DFM, different
Prototyping techniques, develop a robust design, economic principles and project
management practices in development of new product..

Unit - | INTRODUCTION TO PRODUCT DESIGN 9

Characteristics of Successful Product developraent —Duration and Cost of Product Development — Challenges of
Product Development - Product Development Processes and Organlzallons - Product Planning Process - Process
of ldentifying Customer Needs :

tnit -l PRODUCT SPEC!FICATIONS CONCEPT GENERATION SiELECTION AND TESTING 9

Establish Target and Final produgt spemflcatlons Actlvmes of Concept Generatlon Concept Screening and Scoring
- Concept Testing Methodologles : . N

Unit - I PRODUCT ARCHITECTU_RE AND INDUSTRIAL DESIGN 9

Product Archilecture — imphcanons and estabilshmg the arohltecture Delayed leferennatlon Platform Planning —
'f ri industrlal design process management

Unit - IV - DESIGN FOR MANUFACTURE, 'Ro*rowpfmofmﬁ ROBUST oEsmﬁ' 9

DFM Definition - Estlmatlon of Manufactunng 'cost- Reduomg the component costs, costs of supportmg function and
assembly costs — Impact of DFM decision on other factors - Prototype basics - Principles of prototypmg Prototyping

technologies - Piannlng for prototypes - Robust de5|gn_—RobUSt Desugn Process

Unit -V PRODUCT DEVELOPM D_MANAGING PROJECTS 9

Economic Analysis — Elements of Economlc Analysm - Underst ding and representmg tasks Baseline Project

Planning - Accelerating the prolec:t Pro;ect exscutlon Post mortem project evaluation,

Total Periods: 45
Course OQutcomes
On completion of the course, the student can
CcOos Statements K-Level
cot Select appropriate design thinking technigues to generate creative ideas and concepts for K3
new products,
CO2 | Apply varlous techniques to generate innovative product concepts. K3
CO3 | Make use of product architecture principles to create a modular product design. K3
CO4 | Choose DFM principles to optimize a product design for manufacturability. K3
Apply economic evaluation techniques to assess the financial viability of a product
CO05 . K3
development project.

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 - Analyze, K5 - Evaluate, K6 — Create




CO - PO Articulation Matrix

Programme Qutcomes

01 02 03
co1 2 1 2
co2 2 1 3
co3 2 1 3
o4 2 1 3
Cos 2 1 3
co 2 1 3

Correlalion levels 1, 2 and 3 are as defined beiow e

1. Slight 2. Moderate 3. Substantlai (ngh)

Reference Books

1 Kart T.Ulrich, Steven D: Eppmger, Amta Goyal, "'Produ_ct Design and Development" McGraw ~Hill Education
{India) Pvt, Ltd, 4th Edition, 2012 o i

2 Kenneth Crow, "Concurrant Eng;_ne'

] pmeﬁ'tf'. DRM A.égqc_iates, 6/3,Via
Olivera, Palos Verdes, CA 90274 Lo

Kevin N Otlo, Kristin L Wood, *

i erse Enginéei'ir}g and New Product
Developmem". Pearson Educal] . i

ity

4 Stephen Rosenthal "Effectrve Product Design.and: Develop ‘Business One Orwm Homewood 1992

5 Stuart Pugh: "Total Design — Integra
Publishing, Neyourk NY, 1991,

Met’hpqs'ifor":uc't;e I_fui Product_-S'Engineeriqg", Addison Wesley




P24CD3102 COMPOSITE MATERIALS AND MECHANICS LT/ P|C

3/]0|0|3

To study about different composite materials, mechanical strength, fabrication of FRP and
other composites, siress analysis of fiber reinforced laminates, caiculation of siresses &
residual stresses in the lamina under thermo-mechanical load using the Classical Laminate
Theory.

Course Objectives:

Unit -1 INTRODUCTION TO COMPOSITE MATERIALS 9

Definition-Matrix materials-polymers-melals-ceramics - Reinforcements: Particles, whiskers, inorganic fibers, metal
filamenlts-ceramic fibers-fiber fabrication-natural composite wood, JuteAdvantages and drawbacks of composites
over monolithic materials. Mechanical properties and applications of composites, Particulate-Reinforced composite
Materials, Dispersion-Strengthened composite, Fiber-reinforced c:ompos:tes Rule of mixtures-Characteristics of fiber-
Reinforced composiles, Manufacturing ﬂber and composiles B

Unit - I . MANUFACTURING OF commsﬁéé‘ 9

Manufacturing of Polymer Matnx Composntes (PMCs)-handlay-up, spray technzque filament winding, Pultrusion,
Resin Transfer Moulding. (RTM) ,bag moulding, injection mouiding, Sandwich Mould Composutes (SMC) -
Manufacturing of Metal Matrix Composites (MMCs) - Solid: slate; liquid state, vapour state’processing, Manufacturing
of Ceramic Matrix Composztes (CMCs)w-hot pressmgreactlon -bondlng ='process mﬂlira’uon techmque directoxidation-
interfaces : .

Unit - Il © LAMINA CONSTITUTIVE EQUATlﬁNS 9

L.amina Constitutive: Equatlons ‘Lamina Assumptlons Macrosc pic: VleWpoml Generahzed Hooke s Law, Reduction
to Homogeneous Orthotropic Lamina — Isotroplc limit casé .Orthotroplc Stiffiness matrix (Qij), Definition of stress and
Moment Resultants; Strain Displacement relations, Basm.f_ ssumpt:ons ‘of Laminated. anisolropic plates, Laminate
Constitulive Equatlons — Coupling Interactions; BalancediLammates Symmetnc Lammates Angle PIyLammales
CrossPly Laminates, Laminate Structural Mo “Lam
Isotropic Laminates. Determlnatlon of Lamin

Unit — IV LAMINA STRENGTH ANALYSISIAND ANALYSIS OF LAMINATED FLAT PLATES 9

Introduction- Maxlmum Stress and Strain Cnterla.- _.on Misses seld crltenon for]solropxc Materlais Generalized Hill's
Criterion for Anisotropic materials, Tsai-Hill's Failure: Cntenon for Composites. Tensor Polynomla! {Tsai-Wu) Failure
criterion. Prediction of lammate Failure Equmbnum Equattons of Motion. Energy Formulat;ons Static Bending
Analysis. Buckling Analysis. Free Vibrations—Natural Frequenmes :

Unit -V " THERMO-STRUCURAL ANALYSIS 9

Fabrication stresses / Residual stresses if FRP Iamlnated composﬁes-Co-efﬂment of Thermal Expansion (C.T.E.} -
Modification of Hooke’s Law. Modification of Laminate Constitutive Equations. Orthotropic Lamina C.T.E’s -Stress
and Moment Resultants due cooling of the laminates during fabrication-Calculations for thermo-mechanical stresses
in FRP laminates Case studies: Implementation of CLT for evaluating residual siresses in the components made with
different isotropic layers such as electronic packages elc.

Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
CO1 | Identify suitable composite materials for applications in the engineering industry. K3

CO2 | Apply appropriate manufacturing techniques to create composite components, K3




COs Statements K-Level
CO3 | Solve stiffness matrix for a lamina using mathematical techniques K3
CO4 | Identify key concepls related to lamina strength analysis and laminated flat plates. K3

CO5

Utilize material properties and boundary conditions to simulate realistic thermo-structural

o . K3
scenarios in composite struciures,

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create

CO — PO Articulation Matrix

Programme Qutcomes
01 02 03
cot G N 2
3
3
3
3

1.Slight 2. Moderate 3. Substal

Reference Books

1 ber Composites’, John Wiley and Sons,
New York, 1990

2 Gibson RF, F’rin.;_cipfes o__f'C_dmposite Maiena_ : s: CRC press 4th Edltlon 2015

3 Hyer MW and Scott R White “Stress Analysns of Flber Relnforced_ .Composite‘MateriaIs",McGraw-
Hiil,1998 ; . . T

4 lssac M Daniel and Ortlshal "Engmeerlng Mechamcs of: Composne Matenais Oxford University Press -
2006, First Indian Edition-2007 i L

5 Madhujit Mukhopadhyay,"Mechanics of Composﬂe Matenals and Structures”, University
Press(India)Pvt.Ltd. Hyderabad,2004(Reprinted 2008}

6 Mallick PK, Fiber — Reinforced Composites: Materials, Manufacturing and Design, CRC Press, 3rd

Edition,2007.




P24CD3103 DESIGN OF HYDRAULIC AND PNEUMATIC SYSTEMS L{T|P|C

3ip|lo|3

To acquire knowledge on different components of hydraulic systems, design, selection
Course Objectives: procedures, use of various control & regulating elements to enable them to design simple
pneumatic syslems under low cost {o provide solution to simple industrial applications.

Unit - | OIL HYDRAULIC SYSTEMS AND HYDRAUL.IC ACTUATORS 9

Hydraulic Power Generators — Selection and specification of pumps, pump characleristics. Linear and Rolary
Actualors — selection, specification and characteristics, Hydrostalic drives, types, seleclion.

Unit - 1 CONTROL AND REGULATION ELEMENTS 9

Pressure-direction and flow control vaives rellef valves non-return and safety valves-actuation systems, Proportional
Electro hydraulic servo valves. A -

Unit - Il 'HYDRAULICCIRCUITS 9

Reciprocation, guick return, sequencmg, synchron;zmg circuils - accumulator cnrcmts-— industrial circuits - press
circuits - hydraulic milling machine - grinding, planning, copying, - forklift, earth mover circuits design methodology-
design and selection of componenls*safety and E rgency mandrels—Cascade method

circuit design — use of PLC in hydrauilc ahdﬁ:i __neumatic dir lt‘S }—'i’:autt ﬁndmg—appllcallon-fauit finding -hydro

pneumatic circuits —use: of mzcroprocessors for Se_ _ nt:mg PLC Low cost automation- Robouc circuits

Total Periods: 45
Course Ouicomes
On completion of the course, lhe studé'n"tf.-ca__r_;_ N :'
COs Statements | K-Level
co1 Apply design principles to select suitable pumps for specific hydraulic and pneumatic K3
applications.
co2 Explain the significance and role of pressure-direction and flow control valves in hydraulic K2
and pneumatic sysiems.
co3 Interpret the operational characteristics and advantages of different types of hydraulic K2
circuits
CO4 | Apply design principles to select appropriate components for pneumatic systems. K3
CO5 Explain the significance and benefits of electromagnetic and electronic control in K2
enhancing the performance and efficiency of hydraulic and pneumatic systems.

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 - Analyze, Kb — Evaluate, K& — Create




CO - PO Articulation Matrix

Programme Outcomes

01 02 03
co1 2 - 3
co2 2 1 2
co3 2 1 2
co4 2 - 3
CcOo5 2 1 2

cO 2 1 2

Correlation levels 1, 2 and 3 are as defined below; e

1.Slight 2. Moderale 3. Substantial (High

Reference Books

)




pP24CD3104 QUALITY CONCEPTS IN DESIGN L{T|P|C

3(0|1053

To impart knowledge on various concepts in engineering design, material selection and
manufacturing methods, implementing qualily in a product or services, use of faillure mode
effect analysis, six sigma, development of robusl product, design of experiments, use of
slatistical tools and enforce melhods to improve the quality and reliability of a product.

Course Objectives:

Unit -1 DESIGN FUNDAMENTALS, METHCDS AND MATERIAL SELECTION 9

Morphology of Design ~ The Design Process — Computer Aided Engineering — Concurrent Engineering — Competition
Benchmarking — Creativity — Theory of Problem solving (TRIZ) — Value Analysis - Design for Manufacture, Design for
Assembly — Design for casling, Forging, Metal Forming, Machining and Welding.

Unit - 1l =DE's':t:N:”F?'6li 6UAIJTY- 9

Quality Function Deployment -House of Quallty Objectlves and functlons-Targets -Stakeholders- Measures and
Matrices-Design of Experimenis ——des:gn process-ldentification of control factors; noise factors, and performance
metrics - developing the expertmental plan- experimental ‘design—. testing noise faclors Running the experiments —
Conducting the analysis- Selectmg and conforming fact0r~Set pomts -reflecting and. repeatlng

Unit - I FAILURE MODE EFFECTS : NA_LYSES AND DESIGN FOR SIX 9

Advanced methods: systems modeling, mechanical - 'bodlrr'lenl' pnnciples FMEA" method- linking fault states to
systems modeling - Basis of SIX SIGMA_—PrOJect selectlon for S_IX SIGMA— SIX SIGMA problem solvmg SIX SIGMA
in service and small orgamzatlons SIX Si MA anc : ' €

Unit - IV | DES[GN OF EXPERIMENTS | _ 9

mportance of Expenments Experlmentat Strateg_ies Basic nnclples of Design, Termlnoiogy, ANOVA, Steps in
Experimentation, Sample size, Single Factor xpenments = ompietely Randomized design, Randomized Block
design, Statistical Analysis, Muit:factor experiments - Two.and three factor full Factorial experiments, 2K factorial
Experiments, Confounding and Blocking demgns, Fractional factorial design, Taguchi's. approach - Steps in
experimentation, DeS|gn usmg Orthogonal Arrays, Data AnaIyS|s Robust Desngn- Control and Noise factors, S/N
ratios : : g5 . .

Unit -V Y STAfISTléALCONSIDERATIDN ANDtR'ELtAéluTY:-J?' 9

Frequency distributions and Hlstograms— Run charts —stem and leaf plots- Pareto diagrams Cause and Effect
Diagrams-Box plots- Probability Distribution-Statistical Process' control—Scatter diagrams —Multivariable charts —
Matrix plots and 3-D plots. -Reliability- Surwval and Fallure Senes and parallel systems»Mean time between failure-
Weibull distribution. Sriaioos o he

Total Periods: 45

Course Outcomes

On completion of the course, the student can

COs Statements K-Level
CO1 | Identify design principles and methodologies to develop innovative product concepis, K3
C02 | Utilize statistical methods to analyze and improve product quality. K3

co3 Identify statistical tools and technigues fo optimize design parameters for Six Sigma

K3
performance,




COs Statements K-Level

co4 Select experiments to optimize process parameters and achieve desired quality K3
outcomes,

cos Interpret reliability data and melrics to evaluate the performance of systems and K2
components.

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 - Evaluate, K& — Create

CO ~ PO Articulation Matrix

Programme Outcomes

01 02 , -
co1 2 -
co2 2
cos 2 T ._
co4 w ey e
co5 T g T :
co 2

1. Slight 2. M;pder-até " 3. Subs

Reference Books

1 Amitava Mitra, “F undafnentals of Q1 ement John Wiley & Son_:s:;," 2016

2 | GeorgeE, Dié:'_tfgr, Linda C _Schmidt, 'Engi ign ‘McGraw HiII.Educat_i__c__)n_ Pvt Ltd., 2013

3 Karl T. Ulrich, Steven D Eppmger “Product De5|gn And Development, ,Tata Mcgraw Hill Education, 2015

Kevin N. Otto and Krlstln L. Wood “Product Des;gn Techmques in Reverse Englneermg and New Product
Development”, Prentice Hall;: 2001 RO o

Montgomery, D.C., “Design and Ana}ysis of expenmenis” John Wlley and Sons, 2017. 6. Phillip J. Ross,
“Taguchi techmques for guality engineering”, Tata McGraw Hill, 2005.




P24CD3105 APPLIED PROBABILITY AND STATISTICS FOR DESIGN ENGINEERS |L (T | P C

310{0]3

To compute moments of standard distributions, correlation and regression, estimator of the
Course Objectives: parameter in statistical inference, accept or reject specific value of a paramelers, real-world
problems fall naturally within lhe frame work of multivariale normal theory

Unit -1 ONE DIMENSIONAL RANDOM VARIABLES 9

Random variables - Probability functions — Moments - Moment generating functions and their properties — Binomial,
Poisson, Geometric, Uniform, Exponential, Gamma and Normail distributions — Function of a random variable.

Unit -1l TWO DIMENSIONAL RANDOM VARIABLES 8

Joint distributions — Marginal and condmonai distnbuhons = Functlons of two dimensional random variables —
Correlation — Linear Regression i

Unit - Hl e 'ESTsM'ATlo'N THEORY 9

Unbiased estimalors — Method of moments Maxumumllkelihood es’umat;on Pnncipie ofleast squares — Regression
lines. E . _ :

Unit — IV '.ESTING OF HYPOTHES g

Sampling distrlbut;ons Type | and Type EI__.error mall: and large samples Tests based on Normal t, Chi square
and F distributions for tesimg of mean, varlanc ' i s for
of fit. . .

Uni¢ -V

Random vectors and matrices — Mean vectors and covanance matnces — Mullivariate norma! densily and its
properties — Prmcapal components - Populatlon:prmclpal components_~— Principal components from standardized
variables . S :

Tosg[_ﬁperiods: 45
Course Outcomes
On completion of the course, 't"he_.gtudent'caﬂ
COs o H i Statements e _ K-Level
Apply knowledge of probabslsty dnstnbutzons to solve. problems mvolvmg the probability of
CcO1 K3
events associated with one-dimensional random variables.
CO2 | Solve the problems involving two dimensional random variables. K3
Choose and apply Unbiasedness of estimators, method of maximum likelihood estimation
cOo3 T K3
and Central Limit Theorem.
CO4 | Make use of statistical tests in testing hypotheses on data. K3
cos Demonstrate the problems involving the interpretation and communication of results from K3
multivariate analysis.

Knowledge Level: K1 — Remember, K2 - Understand, K3 — Apply, K4 — Analyze, K5 -~ Evaluate, K6 — Create



CO = PO Articulation Matrix

Programme Qutcomes

01 02 03

co1 2 - 2
€02 2 - 2
co3 2 - 2
co4 2 - )
CcOs 2 - 2
co 2 - 2

Correlation levels 1, 2 and 3 are as defined befow e

1. Slight 2. Moderate 3, Substantlal (Htgh)

Reference Books

4 | Devore, J.L, “Probablllty and Statisucs for Engine

ering.and the Sciences”, 8th Edition, Cengage Learning,
2014, ‘

Dallas E. Johﬁ:éon, “Appliéd Mu

2

3 Delhi, 2020

4 Johnson, RA Miller, | and Freund J.
Editicn, Pearson Education, Asea 2016

5 Richard A. dohnson and Dean W W

Education, Asua 2012.

6 Devore, J, L Probablhty and Statistics for Englneenng _ nd the Sciences" Blh Edltlon Cengage Learning,
2014, y - g




P24CD3201 TRIBOLOGY IN DESIGN LIT|P|C

3(]0j0(3

To study and measure the different types of surface features, types of wear mechanism,
surface modification techniques, types of lubricants and lubrication system, deciding
lubricants and lubricalion regimes, different {ypes of high-pressure contacts and rolling
bearings.

Course Objectives:

Unit -1 SURFACE INTERACTION AND FRICTION 9

Surface Topography — Surface features-Properties and measurement — Surface interaclion — Laws of friclion-
Adhesive Theory of Sliding Friction — Static friction -Rolling Friction — Friclion in exireme conditions ~Thermal
considerations in sliding contact.

Unit - I WEAR AND SURFACE TREATMENT 9

Types of wear mechanism — Laws of wear -Theoretrcal wear models- Abraswe wear — Adhesive wear - Fatigue wear
- fretling wear — Cavitation wear ~'Wear of Metals and Nonmetals — Surface treatments — Surface modifications —
Laser processing — mstrumentatlon - Internahonal standards in friction and wear measurements

Unit - Il LUBRICANTS AND 1 UBRlCATiON REGIMES 9

Lubricants and their physrcal propemes VISCDSIty and __'ther propertles of otls ~Add|trves-and selectlon of Lubricanis-
Lubricants standards 180,SAE,AGMA, BIS s tandards - Lubrication Reglmes —Solid Lubrication-Dry and marginally
lubricated contacts- Boundary Lubrication’ =;Hydrodynam:c iubrtcatron-Elasto and plasto hydrodynamlc - Magneto
hydrodynamic lubrication Hydro static Eubncahon Gas lubrlcauon S -

Unit ~ IV  THEORY OF HYDRODYNAMIC -A_'_'_B ; DRO__: TATIC LUBRICATION 9

Reynolds Equatron-Assumpilons and I|m;tal|ons-0ne and two drmensronal Reynolds Equailon Reynolds and
Sommerfeld boundary conditions- Pressure wave, flow, Ioad capacity and friction calculations in Hydrodynamic
bearings-Long and short bearings-Pad bearings and Journal beanngs*SqUeeze film effects-Thermal considerations-
Hydrostatic lubrication of Pad bearing Pressure, ﬂow,, load and-f i a'lculatrons Stiffness considerations- Various
types of flow restrictors’ 1n hydro static bearmgs I :

Unit -V HIGH PRESSURE CONTACTS AND ELASTO HYDRODYNAMIC LUBRICATION 9

Rolling contacts of Elastic ‘solids- contact stresses — Hertzian stress equatlon Spheﬂcal and cylindrical contacts-
Contact Fatigue life- Oil film effects- Elasto Hydrodynamic lubrication Theory Soft and hard EHL Reynolds equation
for elasto hydrodynamic lubrication- Film shape within and outside contact’ zones -Film thickness and friction
calculation- Rolling bearings- Stresses and deflectlons~Tractlon drives, - .

Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
co1 Develop the knowledge on the surface features and its role on the friction behavior of K3
metals and non-metals
CO2Z | Identify the various types of wear mechanism and surface modification techniques K3
CO03 | Select appropriate lubricants for specific engineering applications K3
co4 Corrapare hydrodynamic and hydrostatic lubrication and their respective applications in K4
engineering systems




COs

Statements

K-Level

CO5 | Analyze the behavior of EHL films and pressure distributions in lubricated contacts

K4

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 - Analyze, K5 — Evaluate, K6 — Create

CO - PO Articulation Matrix

Programme Outcomes

01 ; i
o1 ? 2
coz 1 2
co3 1 2
Cco4 I :
. £ :
co " |

Correlation levels 1, 2 and 3 are as deﬂned below

1. Slight 2. Moderate 3._ESubsta al (High)

Reference Books

1 Rabinowicz;-lf:, “Friction and Wear

2 Cameron, A:';'_"_f.Basic Lubrication Theo

3 | Haliing, J. (Ed'ijgr) — "Principles of Tribb]q’g ;

4 | Williams J.A. "Eﬂgmeenng Trlbology" Oxford U_. . Press,

Delhi, 2005

S.K.Basu, SN, Sengupta & B B Ahuja Fundamenlals of Tnbology" Prennce = Haii of India Pyt Ltd , New

6 G.W.Stachowiak& AW .Batcheldf ;"Eng_ipgeﬁ_n_g_ TrtboiogyButterworth - Heinemann, UK, 2005




P24CD3202 ADVANCED FINITE ELEMENT ANALYSIS L|T:P|C

3|10(0|3

To study the concept of Finite Element Analysis to solve problems involving plate and shell
elements, problems involving geometric & material non linearity, dynamic problems, fluid
mechanics & heat transfer problems, error norms, convergence rates and refinement.

Course Objectives:

Unit - | BENDING OF PLATES AND SHELLS 2

Review of Elasticity Equations — Bending of Plates and Shells — Finite Element Formulation of Plale and Shell
Elements - Conforming and Non-Conforming Elements — CO and C1 Continuity Elements —Degenerated sheli
elements-Application and Examples.

Unit -1l NON-LIN EAR-PROBLEMS 9

Infroduction — lterative Techniques — Matenal non- imearlty - Elasto Plastlcny — Plasticity — Visco Plasticity —
Geometric Non linearity — large dnsptacement Formulation — Solutlon procedureuAppllcation in Metal Forming Process
and Contact Problems . : .

Unit - 11l DYNAMIC PROBLEM o 9

Direct Formulation — Free Transuant and_ Forcec_i_Response'— Solutton Procedures = Elgen solution-Sub space
Iterative Technique — Response anaEyss& ) ilso ' 'kmMethods - Explic:t & Implict Methods-
Lanchzos, Reduced method for !arge S|ze'_s ste 1 equaho 1 i

Unit IV

 FLUID MECHANICS ANE 'HEATTRANSFER B 9

: lmﬂscrd and incompressmle Flow ~ Potential
guNawer Stokes Equat{on—mSteady and

Governing Equat;ons of Fiuid Mechanics = Sol i _
Formulations — Slow: Non-Newtonian Flow '_;Metal and -
Transient Solution. S :

Unit-V

ERROR EsmlnﬁATEg-ANpf;QAb_A;PT;\(-E?RgF|NEMENT 9

Error norms and Convergence rat.é_s—h-reﬂneiﬁer) wzthadaptmty—Adaplwe refinement.

Total Periods: | 45
Course Outcomes
On completion of the course, the student can -
COs Statements K-Level
cot Apply concept of Finite Element Anaiysas to solve problems nnvolwng plate and shell K3
elements
Select the suitable Finite Element Analysis methods to soive problems involving
coz2 . . ; ; K3
geometric and material nonlinearity
C03 | Soive dynamic problems using the solulion techniques K3
cod Select the Finite Element Analysis technigue to solve fluid mechanics and heat transfer K3
problems
co5 Apply error estimation techniques to assess lhe accuracy and reliability of finite element K3
models and numericat solutions.

Knowledge lLevel: K1

- Remember, K2 - Understand, K3 — Apply, K4 — Analyze, Kb — Evaluate, K6 — Create




CO ~ PO Articulation Matrix

Frogramme Outcomes

01 02 03
co1 3 1 2
co2 3 1 2
co3 3 1 2
CcO4 3 1 2
COos 3 1 2
co 3 1 2

Correfation levels 1, 2 and 3 are as deflned below

1. Slight 2, Moderate _ 3 Substantlal (ngh)

Reference Boolks

1 Bathe K.J., Flnlte E!é.fr:;'e.nt Proce

2

3

4

5 | Tirupathi ok | .Bet | | _zgi_f%inite Elements in

6 Ziquéewicz, 0. C,.,.-:T_ay!.or, _R.._L. and Zhu. J z ! h ___Fi'fiife Element M.ét_h_pd..:: Its BaS|s and Fundamentals”,7th
Edition, Butterwonh-'lfl_g:l..r.\.emar.m,ZO‘l3. : -




P24CD3203 ADVANCED MECHANISMS IN DESIGN L|IT|P|C

3|0|10 |3

To learn the concepts of gross motion capability, develop multi loop kinematic chains,
determine velocity and acceleration of output links, locate inflection points, draw the
inflection circle, study the synthesis of planar mechanisms, design of six bar coupler driven
mechanisms and cam mechanisms.

Course Objectives:

Unif -1 INTRODUCTION 9

Review of fundamentals of kinematics-classifications of mechanisms-components of mechanisms — mobility analysis
— formation of one D.O.F. multi loop kinematic chains, Network formula — Gross motion concepts-Basic kinematic
structures of serial and parallel robot manipulators-Compliant mechanisms - Equivalent mechanisms.

Unit - I KINEMATIC ANALYSIS 9

Position Analysis — Vector joop equations for four bar, slider crank, inverted slider crank, geared five bar and six bar
linkages. Analytical methods for velacity and acceleration Analysis— four bar‘linkage jerk analysis. Plane complex
mechanisms-auxiliary point method. Spafial RSSR mechanism-Denavit-Hartenberg Parameters — Forward and
inverse kinematics of robot manipulators . e o CERL

Unit - il . PATH CURVATURE THEORY, COUPLER CURVE 9

-tion circle . Eu:lér_;.:s_'_aii_ary 'e_quéti_oh, g?{_;\_p_hicai constructions —
-coupler driven six-bar mechanisms-straight line

Fixed and moving centrqdés,:inflzectiqn poih_tﬁs"' n nfl
cubic of stationary curvature, Four bar coupler cus
mechanisms o i

Unit — IV " SYNTHES

Type synthesis — Number synthesis — As:soc'igté_('j:'_ Ljih’k_._i—;g > Concep ‘;@im_eﬁ;s,ional synthesis — function generation,
path generation, motion generation. Graphical methods-Pole iechnigue inversion technigue-point position reduction-
two, three and four position synthesis of four- bar. mechanisms. Analytical methods- Freudenstein's Equation-Bloch's
Synthesis. : : : e 2

Unit - V SYNTHESIS OF COUPLER CURVE BASED MECHANISMS & CAM MECHANISMS 9

Cognate Lingages-parallel motion Linkages. Design of six bar mechanisms-single dwelldouble dwell-double siroke.
Geared five bar mechanism-multi-dwell. Cam Mechanismsdetermination of optimum size of cams. Mechanism
defects. Study and use of Mechanism using Simulation Soft- ware packages, Students should design and fabricate a
mechanism model as term project - = . TR ) L

" Total Periods: 45

Course Qutcomes

On completion of the course, the student can

COs Statements K-Level
Develop multi loop kinematic chains and equivalent mechanisms using gross motion

cO1 o K3
capability

C02 | Solve the velocity and acceleration of complex mechanisms K3

CO3 | Identify the inflection points and draw the inflection circle K3

CO4 | Model synthesis planar mechanisms K3

COS5 | Develop the six bar coupler driven mechanisms and cam mechanisms K3

Knowledge Level K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 ~ Evaluate, K6 — Create




CO - PO Articulation Matrix

Programme Outcomes

01 02 03

co1 1

co2 1

Co3

CO4

CO5

co

Wi Wi W Wl w| ow
:.-: -
LI | L ML) M

Correlation levels 1, 2 and 3 are as d_egi_{}_eﬂ:'b'élbw:; -

1. Slight 2. Moderate 3. Substantial (High) . .

Reference Books

1 Amitabha Ghosﬁ and. AQOK:Kum

Kenneth J, Waldron, Gary L. Kin;




P24CD3204 ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING L|IT|P|C

3j0j01|3

To gain knowledge on artificial intelligence, machine learning, supervised learning &
Course Objectives: applicalions, concepls & algorithms of unsupervised learning, theorelical and practical
aspecls of Probabilistic Graphical Models.

Unit -} ARTIFICIAL INTELLIGENCE 9

Artificial intelligence — Basics — Goals of artificial intelligence-- Al techniques-problem representation in Al — Problem
reduction and solution techniques - Application of Al and KBES in Robots.

Unit - 1l INTRODUCTION TO MACHINE LEARNING 9

Machine Learning-Types of Machine Learning_;:MéEhiﬁe:'Léérnihg process- preliminaries, testing Machine Learning
algorithms, turning data into Probabilities, ‘and Statistics for Machine ‘Learning Probability theory — Probability
Distributions — Decision Theory .. : ' s T

Unit - I  SUPERVISEDLEARNING 9

Linear Models for Regression ~ Linear Models for .-:Q_Ia-é.zs_ifj.&ationf_ Discriminant Functions, Probabilistic Generative
Models, Probabilistic Disgriminative Models.— D_eq-i_sicn'_fr.r_eé*L@'ﬁam_in_g =iBayesian Learning, Naive Bayes — Ensemble
Methods, Bagging, Boosting, Neural Networks, Multi-tayer Perceptron, Feed- forward Network, Error Back propagation

: 1o
- Support Vector Machines ' i

I

Unit - IV

 UNSUPERVISED LEARNING TR °

Clustering- K—means_%‘EM Algorithm- Miﬂdrés Salissiar imens na ty: Reduction, Linear Discriminant Analysis,

Factor Analysis, Principal Components Anaiy515,lndep sndent ( nents Analysis

Graphical Models — Undirected Graphical Models arkov Random Fields — Directed Graphical Models —Bayesian
Networks — Conditional Independence properties andom. Fields Hidden Markov. Models — Conditional
Random Fields (CRFs) . . A

* Total Periods: | 45

Course Outcomes

On completion of the course, the étUde_n_t can -

COs statements K-Level

oA Summarize the of Al technologies and their impact on various aspects of human life and K2
society

CO2 | Outline the fundamental terminology used in machine learning K2
Apply knowledge of supervised learning concepts and technigques to preprocess and

cO3 - . K3
prepare labeled datasets for model training and evaluation.
Select unsupervised learning models to discover meaningful patterns and reduce the

CO4 : . . K3
dimensionality of data

cO5 Apply probabilistic graphical modeling concepts to represent uncertain relationships in real- K3

world domains,

Knowledge Levek K1 — Remember, K2 — Understand, K3 - Apply, K4 — Analyze, K§ — Evaluate, K6 — Create




CO - PO Articulation Matrix

Programme Quicomes
01 02 03
co1i 2 1 1
co2 2 1 1
co3 2 1 1
Cco4 2 1 1
CO5 2 1 1
co 2 1 1

Correlation levels 1, 2 and 3 are as defined be!ow s
1.8light 2, Moderate 3, Substantlal (ngh)

Reference Books

1 Christopher Bishqp“,'""Pa_t_tern' Regdgnitiqn_ and Machine Learning' _Spnnger 2007

Chapman and Hal! CRC Press, Second

Slephen Marsland "Machlne Lear in
Edition, 2014 :

3 | KevinP. Mq_r'_phy, “"Machine Lear MIT Press; 2012,

jrd Edition, 2014,




P24CD3205

ADVANCED COMPUTER MANUFACTURING

L

T

P

c

3

0

0

3

To understand the impact of compuler-integrated manufacturing (CIM) on productivity,
product cost, quality, computer technologies for faclory management & floor operations,
industrial applications, evolution of cloud based design and manufacluring.

Course Objectives:

Unit - | INTRODUCTION 9

Introduction to Product life cycle management. Need of CAD/CAM integration through computers, Benefits of
integration, Types of production systems and their automation, CAD/CAM integration. Concept of FMS and CIMS,
DNC based factory management and control, Integrated CAD/CAM system and shared database.

Unit - Il ELEMENTS OF A GENERAL CIM SYSTEM 9

Types of CIM systems, CAD-CAM link for’ CIMS Beneflts of CAM, FMS and CIMS, Automated material handling
systems, equipment and their functions. Integration of Robots in CIMS, automated guided vehicle navigation system,
Automatic Storage and Retrievai Systems (AS/RS), Carousel storage system, desagn of automatic material handling
system, KWQ analysis, work- part transfer mechanisms 2

Unit - 1l

APPLICATION OF COMPUTER INTEGRATED MANUFACTURING (CIM) SYSTEMS 9

Concept and termmoiogy. Part fam|ly formatlo . , -iaesmcataon and codmg syslems for components Group technology
machine cells. Group technology applications for computer mtegrated manufacturmg, Computer-atded Tooling Design
for Manufacturing Processes Industrial Appllcanons ' i :

Unit — IV INTELLIGENT SYSTEMS m MANUFACTUR!NG - 9

Current Developments and Future Prospeots-Artif cial tntelllgence techmques and the components of an intelligent
manufacturing system. Concept of Artificial: intelhgence. Conceptual Leamlng, Artificial Neural Networks - Biological
Neuron, Artificial Neuron, Types of Neural ‘Networks, ‘Applications in Manufacturing. key arttflc:af intelligence
technologies (fuzzy !og|c arlIfICIa| neural networks:*expen systems--and genetlc algorithms)

Unit -V

CLOUD-BASED '_ ESIGN AND:MANUFACTURING 9

manufacturing systems, Cloud based demgn and manufacturmg example scenario, Cloud- Based Desktop Factory.

Total Periods: 45
Course Outcomes
On completion of the course, the student can
COs Statements K-Level
CO1 Apply the basics of CAD/CAM integration, PLM management and planning in K3
manufacturing
cO2 Apply the knowledge of Expert systems, Group technology and part representation for K3
various applications
CO03 | Develop CiM for the various industrial applications K3
CO4 | Choose appropriate of Al techniques in manufacturing K3
CcOoS Summarize the challenges and considerations associated with cloud-based design and KD
manufacturing

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 - Evaluate, K6 — Create




CO — PO Articulation Matrix

Programme Outcomes

01 02 03
co1 2 1 2
co2 2 1 2
co3 2 1 2
co4 2 1 1
co5 2 1 1
co 2 1 2

Correlation leveis 1, 2 and 3 are as defmed below
1. Sfight 2. Moderate 3 Substantlal (ngh)

Reference Books

1 MikeiiGroover, (2016) Automatlon, _' " | 'c'iiﬁbutéfeln-t'egfated'jManufacturing, 4th. Ed.,
ISBN # 0-13- 349961 8, P(a'arsc:)n1 Ne L e R

2 Intelligent Manufactunng Systemsl

3 Arificial Neural Networks/ Yagn _IC:)_:;I"I, Production Systerijﬁ}s and CIM / Groover
M.P /PHHZGO? o

4 Groover, M. P Automatlon Productlon tems and Compute nj:fegrated M_éhufacturin:g., Pearson Education
Asia (2009), = :

5 Rao, P. N., Te\'.ii;r_gri, N. K. a:m__i Kundra, T. K. 'g'fated Manufac;turing,__MQé;aw Hill (1998)




P24CD3206 OPTIMIZATION TECHNIQUES IN DESIGN L|T|P]|C

310(0]|3

To understand the concepls of unconsirained optimization iechniques, constrained
optimization techniques, mathematical foundation of artificial neural networks, swarm
intelligence for design problems, optimization approaches, appropriate  solutions,
optimization algorithms commonly used in stalic and dynamic applications.

Course Objectives:

Unit - | UNCONSTRAINED OPTIMIZATION TECHNIQUES 9

Introduction to oplimum design - General principles of optimization — Problem formulation & their classifications-
Single variable and multivariable optimization, Techniques of unconstrained minimization — Golden section, Random,
patiern and gradient search methods — Interpolation methods.

Unit -1l CONSTRAINED OPTIMIZATION TEGHNIQUES 9

Optimization with equality and mequallty constralnts Dlrect methods Indlrect methods using penalty functions,
Lagrange multipliers-Geometric pnogrammmg .

Unit - Ii ARTIFIGIAL NEURAL. NETWORKS AND SWARM INTELLIGENCE 9

Introduction—Activation functlons iypes of activation functaons neuralneiwork archltectures Smgte tayer feed forward
network, multi layer feed forward nelwork, Neural netw;:.\rk appllcatlons. Swarm lntellagence-Vanous animal behaviors,
Ant Colony opt:muzat:on Pamcle Swarm optl iz

Unit - © . ADVANGCED DPTIMIZATIO TECHNIQUES C 9

Multistage ophmaatson—dynamic progra'mmmg,_ stochastlc
algorithms and Simuiated Annealing technlque- i

Unit -V - STATIC AND DYNAMIC APPLICATIDNS . ;'ijf' 9

Structura! apphcatnons ~ Design of simple truss. . g i .s_imple axial, transverse Ioaded members for
minimum cost, weight = Design of shafts and tors1onal|y Ioaded members —Design of springs. Dynamlc Applications
~ Optimum design of single, two degree of freedo' _systems VIbratlon absorbers, Appllcahon in Mechanisms—

Optimum design of 5|mple Imkage mechanisms.,

h Total Periods: 45
Course Outcomes
On completion of the course, the studéﬁt“caq _ "
COs Statements K-Level
CO1 | Develop unconstrained aptimization technigues in engineering design application. K3
CO2 | Develop constrained optimization techniques for various applications K3
CO3 | Apply the neural network technique to real world design problems. K3
CO4 | Model genetic algorithms for combinatorial optimization problems. K3
CO5 | Solve design problems by using various optimization approaches. K3

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluale, K& — Create




CO - PO Articulation Matrix

Programme Outcomes

01 02 03

Co1

Co2

Co3

Co4

CO5

LW w W] ow! o w
QW W W NN

3
2
2
2
3
2

CcoO

Correlalion levels 1, 2 and 3 are as defined below AT

1. Slight 2. Moderate 3. Substant:a!(High)

Reference Books

1 Goldberg, David.E; i"(':‘ua_nc_a.tic Algd'rﬁlhms:in"S' e Obi’ihiéat_iqq_:and Machi:ﬁéfl._ea?hin_g", Pearson, 2009.

2 |Jang,J SR, SunCT and Mizutani uro-Fuzzy nd"'f"Soft_COm';_igjting", Pearson E&_izcation. 2015

3 JohnsonRay,fC., “Optimum design;_"'f e nd Edition 1980. -

KafyanmoyDeb “Optimization for ' ms and Examples”, PHI Learning Private

Limited, 2 nd Edition, 2012

RaoSmglresu 8., “Engmeenng Optfm ation
3 rd Edition, 2013

heory and Practice”, New Age Enternatiq:'(__iéi Limited, NewDelhi,

6 | Rajasekaran S éhd Vijz_a_yalakshmi Pai, G.A .’;"Néju'réI-NéEWQrfks. Fuzzy ng‘lb and Genéiié Algorithms", PHI, 2011




P24CD3207 BIO MATERIALS LIT|P|C

3!0(0:3

To acquire the knowledge of selecling bio and smart materials, different electro-rheological,
piezoelectric materials, different shape memory materials Applicalion in biomedical
engineering, special materials for actuators, sensors etc. Materials for oral and maxillofacial
surgery, malerials for cardiovascular ophthalmology and skin regeneration.

Course Objectives:

Unit - | INTRODUCTION 9

Human analomy- lissues- organs- repair- regeneralion- Wolff's Law — biomaterial — compatibility — classification-
Biomimetics — Malerial response: swelling and leaching, corrosion and dissolution, deformation and failure, friction and
wear — hosl response: lhe inflammatory process — coagulation and hemolysis- in vilro and in vivo evaluation of
biomaterials — Testing and validation- government regulatory bodies.

Unit - I 7 DENTAL -M_ATERI_ALS"‘*T S 9

Teeth composition, formation and :p'ibperties ~ temporary fixation devices -c_lassif'i'c'ation — biomaterials used- metals
and alloys- Fillings and restoration materials — oral and maxiliofacial surgery —dental cements and dental amalgams —
dental adhesives. S s T

;ﬁrqpe:ritiés _ defects - femporary fixation devices — joint replacement —

Bone composition, formation and regeneration - pr s — defects - fempor _ _
t metals and alloys- stress shielding effect- bone tissue engineering.

biomaterials used in bone and joint replacem

Unit - IV  WOUND DRESSING MATERIALS AND SURGICAL AIDS 9

Skin structure — defects ( burn, ulcer, rauma etc) and disease- skin régeneration — classffication of regenerative material
— Sutures- Adhesives — classification — Surgical tools materials - sterilization — Laparoscopic tools.

Unit - V CARDIOVASCULAR, OPHTHALMOLOGY AND DRUG DELIVERY MATERIALS 9

Blood clotting — blood theology— approaches to thrombo resistance materials development— blood vessels — The heart
— aorta and valves — geometry of blood circulation — cardiac pacemakers — extracorporeal blood circulation devices.
lungs — vascular implants; vascular graft, cardiac valve prostheses — Eye- defecls — correction- Biomaterials in
opthalmology — drug delivery methods and materials, .. o R

h ﬁ:=".:"l.'otal Periods: 45
Course Outcomes
On completion of the course, the student can s o =
COs Statements K-Leve}
CO1 | Select the suitable Biomaterials for cardiovascular Opthalmology and Skin Regeneration K3
€02 | Choose Biomaterials for Dental and Bone application K3
CO3 | Utilize biomechanical principles to design fixation devices for stabilizing bone fractures K3
CO04 | Identify suitable biomaterials for surgical aids used in wound care K3
cos S_e!ect appropriate materials and fabrication techniques for cardiovascular and ophthalmic K3
biomaterials

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 ~ Evaluate, K6 — Create




CO — PO Articulation Matrix

Programme Qutcomes

01 02 03
cO1 2 1 1
coz 2 1 1
cO3 2 1 2
co4 2 1 3
cos 2 1 3
co 2 1 2

Correlation levels 1, 2 and 3 are as defined below

1. Slight 2. Moderate 3. Substantlal(ngh) .

Reference Books

4 | M.V.Gandhi and Bf--s Thompson “Sma Materials and Structures”; Chapman éﬁ'q Hall, London, First Edition,
1992, 2 s Faho

2 | sujataV, Bhaf'i,”' “Biomater’i'als". Narosa Publication House, New Delhi, 2002

3

4 Duerig,T. W Melton, K. N, Slocke_: )
Butterworth ~ Heinemann, 1990.

5 | Mohsen Shahinpoor and Hans-Jo'rg qhneldéf"“In_tel'li__gentgM e_:ri'als". RSC_Puinshing‘,ébOB.
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MECHANICAL MEASUREMENTS AND ANALYSIS

L

T(P|C

3

00,3

Course Objectives:

dislress measurements, non destructive tesling principle and applications.

To acquire knowledge on the principle of force and strain measurement, vibration
measurement & its applicalions. principle behind acoustics and wind flow measurements,

Unit - |

FORCES AND STRAIN MEASUREMENT

9

Strain gauge, principle, types, performance and uses. Photo elasticity-Principle and applications -Moire Fringe-
Hydraulic jacks and pressure gauges—Electronic load cells—Proving Rings-Calibration of Testing Machines.

Unit - I

VIBRATION MEASUREMENTS

9

Characteristics of Structural Vibrations—Linear Variable Differential Transformer (LVDT)—Transducers for velocity and
acceleration measurements. Vibration meter— Seismographs — Vibration Analyzer — Display and recording of signals
— Cathode Ray Oscilloscope — XY Elq‘tl‘e% - Chart Plotters—Digital data Acquisition systems.,

Unit - 1}

ACOUSTICS AND WIND FLOW MEASUREMENTS .

9

Principles of
meters-wind

Pressure and flow measurements—pressure trarisducers—sound level meter— venturimeter and flow

tunnet and its Use in structural analysis-structural modeling —direct and indirect modet analysis

Unit -1V

9

Diagnosis of distress in siruclures—crack observation and measurements—corrosion of reinforcement in concrete —

Half-cell, construction and use —damage L

sment — controlled blasting for demolition. *

Unit -V

NON DESTRUGTIVE

Load testing on structures, buildings ,bridges andtowers—»Rebound Hammer —acoustice mission —ultrasonic tesling
principles and application—Holography—use-of laser for structural festing—Brittle coaling

Total Periods: | 45
Course Qutcomes
On completion of the ooursé:-,f.;he student can
COs ) ' B St_atemenfs ” K-Level
CO1 | Apply the appropriate device t'bl.'fh.easyrg_ _physical quantities of .f_orcesﬂ'”é'nd strains. K3
CO2 | Select the different vibration measuremehfé'té.b.ﬁlhitiﬁé"é:.:" o K3
cO03 | Model the structural melers fo measure physical quantities. K3
CO4 | ldentify common factors and variables that influence crack formation and growth K3
cos5 Chogse.the appropriate non-destructive testing methods for various engineering K3
applications.

Knowledge Level: K1 — Remember, K2 - Understand, K3 — Apply, K4 — Analyze, K& — Evaluate, K6 - Create




CO - PO Articulation Matrix

Programme Qutcomes

01 62 03

CcoA

co2 1

Co3

COs5

NN INRN NN

3
3
3
CO4 3 1
3
3

coO

Correlation levels 1, 2 and 3 are as defined below: . .ooon

1. Slght 2. Moderale 3. Substantal (High)

Reference Books

Bray Don E and_S_téhley, 'R.‘K.,_.‘--'N_oh—destru

SrinathL S, é'éghavan Mr, Lingaiah §
AnaIysis“,TattchGrawHiIlCompany,N__ W

6 | SirohiR.S.andRadhakrishna,H.C,"MechanicalMeasurements" NewAgelnternational (P)Ltd, 3rdEdition1997




P24CD3209 WEARABLE TECHNOLOGIES L|IT|P|C

3|10(013

Proficient in identifying the motivation, guiding principles, and challenges of Wearable
Course Objectives: Computing, adapt at designing holistic inleractive wearable sysiems integrating physical,
digital, and human elements, equipped with a basic understanding of measurement.

Unit - | INTRODUCTION 9

Attributes of wearables, Meta-wearable, Challenges and opportunities, Future of wearables - Social aspects of
wearability and inleraction: Social interpretation of Aesthetics - Case study: Google glass - Wearable haptics: Need
for wearable haplic devices - Calegories of wearable haptic and tactiie display — Wearahle sensorimotor enhancer.

Unit -1l WEARABLE SENSORS 9

Chemical and Biocherical sensors, System: deS|gn, Challenges in ohemtcal Bio-chemical sensing, Application areas
- Inertia sensors, Parameters from inertia sensors - Applications for wearable mohon sensors - Measurement of
energy expenditure by body worn heat ﬂow sensors, :

Unit - i © FLEXIBLEELECTRONIGS T 9

introduction, Thin-film transrstors Matenals and. ‘Teohnotogms Revrew of Semr-oonductors in flexible electronics -
Low-power Integrated Circuit Design for Blo-potentiai.sensmg Analog circuil design techniques - Low- power design
for ADCs - Digital csrourt desugn techmques - "tural desrgn for tow 'ower bio- potentlai aoqu:smon Practical
considerations. . . ' : .

Unit = IV

Energy harvesting from human: body Temperature gradier -Foot :motion-
harvesting from light and RF energy - Energy and power consumpteon issues Future consrderatlons

Unit -V . MONITORING PHYSICAL Aﬂo PHYS!QLGGICAL PARAMETERS 9

Wearable sensors for physiologlcal srgnal measu merat sical measurement Cardiovascular diseases,
Neurological diseases, Gastrointestinal diseases: _'Wearable and non-invasive assistive technologies: Assistive
devices for individuals with severe paralysis, Weara e tongua drlve system, Sensor mgnal—processmg algorithm,
Cual-mode tongue drive system .

| .;fotal Periods: 45

Course Ouicomes
On completion of the course, the student can™
COs Statements K-Level
CO1 | Explain the fundamentals of wearables, wearable design issues and user interfaces K2
CO2 | identify the different types of sensors used in wearable devices K3
cO3 Select the materials used in the field of flexible electronics technology and its power K3
constrainis
Make use of the techniques and issues associated with energy harvesting from human
cO4 K3
body
cO5 Identify the key physiological signals and biomarkers associated with different health K3

conditions and disease slates.

Knowledge Level: K1 — Remember, K2 — Understand, K3 - Apply, K4 — Analyze, K& — Evaluate, K6 — Create




CO ~ PO Articulation Matrix

Programme Outcomes
01 02 03
co1 2 1 1
co2 2 1 1
co3 2 1 1
Co4 2 1 1
COo5 2 1 1
Co 2 1 1

Carrelation leveis 1, 2 and 3 are as defmed below
1. 8light 2. Moderate 3 Substanhal (ngh)

Reference Books

Edward Sazonov Mlchael R Neum“ "
Academic Press USA, 2014

.':"én't'él‘s, _Im'b_leménj;ation and Applications”,

Tom Bruno ; "Wearabie Techno!og
Publishers, Lanham Maryland 2015

-'GoO’Q-Ie.Giass for":Libf_aries"'.;'Q:;'Rowman & Littlefield

3 Raymond Tong "Wearable Techn og

alth Care", Academic Press, USA, 2018.

4 Haider Raad "The Wearable Tect

ted Scholars Publication, USA, 2017.




P24CD3210 INDUSTRIAL INTERNET OF THINGS LIT|P|C

3(0(0]3

To comprehend the fundamentals of the Internet of Things, gain proficiency in essential loT
Course Objectives: prolocols, construct a small-scale, cosl-effeclive embedded syslem utilizing loT technology,
and proficiently apply loT concepls in real-world scenarios

Unit - | INTRODUCTION AND ARCHITECTURE OF loT 9

Introduction — Definition and characleristics of loT — Physical and Logical Design of loT - Communication models and
APIls — Challenges in loT - Evolution of loT- Components of l1oT - A Simplified loT Architecture — Core loT Functional
Stack.

Unit - Il INDUSTRIAL loT 9

lloT-introduction, Industrial loT: Business; Model and Reference Archltecture lloT-Business Models, Industrial [oT-
Layers: lloT Sensing, lloT Processlng, floT Communlcatlon JloT:Networking

Unit - I o noTANALYTICS . 9

Big Data Analylics and Soﬂware Defined Networks _Mach:ne Learnlng and Data Smence Julla Programming, Data
Management with Hadoop T s Lo

Unit — IV

Industrial loT: Security{é\nd Fog Compuling

Unit - V

Industrial 10T- Appllcatlon Domains: Qil, chemlea! and pharmaceutlca lndustry, Appiications of UAVs in Industries,

Real case studies: Mtlk Processmg and Packagmg Industries, Manufacturmg Industries

Toial Periods: 45
Course Outcomes
On completion of the course, thég,"tudent can
COs ) S c.\S'Itatemeni;s. - . K-Level
CO1 | Explain the basic concepts"éfndgA:rchi{ect._Ures of Inierhel of Thihgs e 3 K2
€02 | Summarize various loT Layers and their relative importance. = K2
CO3 | Qutline the importance of Data Analytics in loT. K2
C0O4 | Interpret various loT platforms and Security K2
CO5 | Summarize the potential benefits and risks of loT adoption in various applications K2

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create

CO - PO Articulation Matrix

Programme Outcomes

o1 02 03

Co 2 1 1




Programme Outcomes
01 02 03
co2 2 | 1 1
co3 2 1 1
Cco4 2 1 1
COo5 2 2 1
co 2 1 1

Corretation levels 1, 2 and 3 are as defined below:

1. Slight 2. Moderate 3. Substantial (High)

Reference Books

Industry 4.0: The Industria._l_ =Ih“t£a'_rn_et of ThihQS"‘,"-b_S{ Aiasdéir’ Gilchr_ist__(A;f'r'és_s), 201 7

“Industrial Internet of Things; Cybermanufacturmg Systems by Sabma Jeschke Chrlsuan Brecher, Houbing
Song, Danda B. Rawat {Springer), 2017 y R : _

Hands-On lndustr:al intemet of

dU: ":'.'fiéf'"-i_oT:*by. Giacomo Veneri, Antonio
Capasso, Packt, 2018, : LR




P24ACT001 ENGLISH FOR RESEARCH PAPER WRITING LITIP|C

2|0]070

Teach how lo improve writing skills and level of readability and to impart the wriling skills.
Course Objectives: infer the skills needed when wriling the Conclusion and ensure the quality of paper at very
first-time submission.

Unit - | INTRODUCTION TO RESEARCH PAPER WRITING &

Planning and Preparation, Word Order, breaking up long sentences, Strucluring Paragraphs and Sentences, Being
Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness

Unit - Il PRESENTATION SKILLS 6

Clarifying Who Did What, Highlighting Your Fmdlngs Hedglng and Cnticlzmg, Paraphrasmg and Plagiarism, Sections
of a Paper, Abstracts, Introduction _ _ G

Uniit - I F TITLEWRITING SKILLS 6

Key skills are needed when wnttng a Tltle key ekms are needed when wriling an Abstract key skills are needed when
writing an Introduction, skills needed when wrmng a Rewew of the Literature, Methods Results, Discussion,
Conclusions, The Final Check o : e L

Unit — IV

Skills are needed when wrmng the Metho' s 'Ils'jneed 'when'wrmng'the Results, sknls are: needed when writing
the Discussion, skills:are needed when wnilng the= onclusi - :

Unit -V 6

.':ERIFICATION SKILLS o

Useful phrases, checkmg F’Iagnarlsm how to ensure paper 15 as good as Il could possnbly be the flrst time submission

Total Perlode 30
Course Cutcomes
On completion of the coufee,__the student can
COs C L Statements T S K-Level
CO1 | Interpret writing meamngful sentences and coherent paragraphs K2
CO2 | Outline the paraphrasing and plaglarlsm for presentation s skills. | K2
CO3 | Summarize about review literature, write methodology, results and conclusion. K2
CO4 | llustrate how to write methodology, discussions, results and conciusion, K2
CO5 | Infer how to use useful phrases and checking plagiarism K2

Knowledge Level: K1 — Remember, K2 — Understand, K3 — Apply, K4 — Analyze, K5 — Evaluate, K6 — Create

CO - PO Articulation Matrix

Programme Outcomes

01 02 03

CO1i 2 1 3


























































































































































































































































