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PROGRAMME EDUCATIONAL OBJECTIVES(PEOs):

Have the ability to apply knowledge across the disciplines and in emerging areas of

L Mechanical Engineering for higher studies, research, and employability.
Have good communication skills, soft skills, managerial skills, leadership qualities, ethical
- vaiues, sense of responsiﬁility to serve the societ}" and protect the envirohment.
Become entrepreneur / innovators to design and develop manufacturing systems and services
III. | to address social, technical and business challenges with lifelong learning for a successful

professional carrier.

PROGRAMME OUTCOMES (POs):

An ability to independently carry out research/investigation and development work to solve

practical problems

2. An ability to write and present a substantial technical report/document
Students should be able to demonstrate a degree of mastery over the area as per the
3. specialization of the program. The mastery should be at a level higher than the requirements
in the appropriate bachelor program
i Students should be able to understand the importance of creativity process in design and will
. demonstrate an ability to identify, formulate, design a system and solve engineering problems
: Students should be able to use the techniques, and modern engineering tools necessary for
- engineering problems.
2 Responsibility of understanding ethically and professionally and develop confidence for self-

education and ability for life-long learning
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PROGRAM SPECIFIC OUTCOMES (PSO’S)

PSO1: Apply principles of machine design, manufacturing, thermal engineering and management to
identify, formulate and solve real life problems in various fields of engineering problems/processes for
individual and societal needs.

PS02: Use modern modelling, simulation techniques and computational tools relevant to mechanical origin.

PEO/ POs & PSOs MAPPING:

PEOs/

POs & PO1 PO2 PO3 PO4 PO5 PO6
PSOs

PEO 1 3 3 2 1 1 1
PEO 2 3 3 I 1 1 ]
PEO 3 3 2 3 b 2 3

{ X )
\ L’}?\ el

&)

ED O



SEMESTER 1

Periods Per Week Total
S.No | Course Code Course Name Category Contact | Credits
L T p Periods
THEORY
1 PPEDIPCOl | Advanced Mechanics of Materials PC 3 - - 3 3
2 PPEDIPCO02 | Vibration Analysis and Control PC 3 - - 3 3
3 PPEDIPC03 | Mechanical Behaviour of Materials PC 3 - - 3 3
4 PPEDIPC04 | Computer Applications in Design PC 3 - - 3 3
Design of Hydraulic and Pneumatic
5 PPEDIPCO05 PC 3 - - 3 3
Systems
6 PPEDIRMO! | Research Methodology and IPR RM 3 = - 3 "3
7 PPEDIACXX | Audit Course —1* AC - - - 2 0
PRACTICALS
CAD and Design for Manufacture,
8 PPEDIPLO]l | Assembly and Environment PL - - 4 4 2
Laboratory
9 PPEDIPL02 | Vibration Laboratory PL - - 4 4 2
Total 18 0 08 28 22

*Registration for this course is optional to students
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SEMESTER 2

Periods Per

Week Total
S.No | Course Code Course Name Category £ Contact | Credits
Periods
L T
THEORY
Finite  Element  Methods in
1 PPED2PC06 ) . PC 3 - 3 3
Mechanical Design
2 PPED2PCO07 | Integrated Mechanical Design PC 3 - 3 3
Design for manufacturing, Assembly
3 PPED2PCO08 ; PC 3 - 3 3
and Environment
4 PPED2PEXX | Professional Elective-1 PE 3 - 3 3
5 PPED2PEXX | Professional Elective-2 PE 3 - 3 3
6 PPED2PEXX | Professional Elective-3 PE 3 - 3 3
PRACTICALS
7 PPED2PL03 | Simulation and Analysis Laboratory PL - - 4 2
8 PPED2PL04 | Product Design Laboratory PL - - 4 2
Total 18 - 24 22
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SEMESTER 3

Periods Per Total
S.No | Course Code Course Name Category Week Contact | Credits
T P Periods
THEORY
| PPED3PC09 Mat_erlal Handling Systems and PC 3 F ) 3 3
Design
2 PPED3PEXX | Professional Elective-4 PE 3 - - 3 3
3 PPED30OEXX | Open Elective OE 3 - - 3 3
PRACTICALS
4 PPED3PRO1 | Project Work I PR - - 12 12 6
5 PPED3TS01 | Technical Seminar SD - - 2 2 1
Total 9 - 14 23 16
SEMESTER 4
Per\n:/;ieskPer Total
S.No | Course Code Course Name Category Contact | Credits
Periods
T P
1 PPED4PR02 Project Work II PR - 24 24 12
Total - 24 24 12

—
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SUMMARY

M.E. ENGINEERING DESIGN
) I I I v Total Credits
SNO o
Credits Per Semester

1 PC 15 9 3 27
2 PL 4 4 8
3 PE 9 3 12
4 OE 3 3
5 PR : : 6 12 . 18
6 TE | 1
7 RM 3 3

Total 22 22 16 12 72

TOTAL NUMBER OF CREDITS TO BE EARNED FOR AWARD OF THE DEGREE = 72
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PROFESSIONAL CORE COURSES (PC)

Periods Per Total
S.No | Course Code Course Name Category Week Contact | Credits
I T P Periods
1 PPEDIPCO1 Advanced Mechanics of Materials PC 3 - - 3 3
2 PPEDIPCO02 Vibration Analysis and Control PC 3 - - 3 3
3 PPEDIPCO03 Mechanical Behaviour of Materials PC 3 - - 3 3
4 PPED1PC04 Computer Applications in Design PC 3 - - 3 3
5 PPEDI1PCO5 Design of Hydraulic and Pneumatic PC 3 F 5 3 3
Systems
6 PPEDIRMO1 | Research Methodology and IPR PC 2 - - 2 2
7 PPED2PCO6 Finite . Eleme_nt ‘Methods in PC 3 : ! 3 3
Mechanical Design
8 PPED2PCO07 Integrated Mechanical Design PC 3 - - 3 3
9 PPED2PCO8 Design for manufacturing, Assembly PC 3 N - 3 3
and Environment
10 PPED3PC09 Mat;nal Handling Systems and pC 3 5 4 3 3
Design
PROFESSIONAL ELECTIVE COURSES
SEMESTER 2 ELECTIVE 1
Periods Per Week Total
S.No | Course Code Course Name Category Contact | Credits
L T P Periods
1 PPED2PEQ1 | Surface Engineering PE 3 - - 3 3
2 PPED3PE(Q2 | Advanced machine tool design PE 3 - - 3 3
3 PPED2PEQO3 | Product life cycle management PE 3 - - 3 3
4 PPED2PE(O4 | Optimization in design technique PE 3 - - 3 3
ED ot 2




SEMESTER 2 ELECTIVE 2

Periods Per Week Total
S.No | Course Code Course Name Category Contact | Credits
Periods
L T P
1 PPED2PEOQ5 Design for Sustainability PE 3 - - 3 3
2 PPED2PEOQ6 Quality Concept in Design PE 3 - - 3 3
Applied Probability and Statistics
3 PPED2PEQ7 . . PE 3 - - 3 3
for Design Engineers
4 PPED2PEO8 Industrial Internet of Things PE 3 - - 3 3
SEMESTER 2 ELECTIVE 3
Periods Per Week Total
S.No | Course Code Course Name Category Contact | Credits
L T P Periods
Composite Materials and
1 PPED2PE09 : PE 3 - - 3 3
Mechanics
9 PPED2PE10 | Additive Manufacturing PE 3 - E 3 3
3 PPED2PE11 | Computational Fluid Dynamics PE 3 o - & 3
Material Characterisation
4 PPED2PE12 . PE 3 - - 3 3
Techniques
SEMESTER 3 ELECTIVE 4
Periods Per Week Total
S.No | Course Code Course Name Category Contact | Credits
L T P Periods
1 PPED3PEL3 Bearlng Design and  Rotor PE 3 ) ) 3 3
Dynamics
2 PPED3PE14 Advanced Finite Element Analysis PE 3 - - 3 3
3 PPED3PE15 | Engineering fracture mechanics PE 3 - - 3 3
4 PPED3PE16 | Industry 4.0 PE 3 - - 3 3
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AUDIT COURSES (AC)

Registration for any of these courses is optional to students

Periods Per Week

Total

S.No | Course Code Course Name Category Contact | Credits
L T P Periods
1 PPED1ACO1 English for Research Paper Writing AC 2 - 2 0
2 | PPEDIAC02 | BiHmAp @evsEwin AC 2 - 2 0
3 PPED2ACO03 | Disaster Management AC 2 - 2 0
4 PPED2AC04 | Constitution of India AC 2 - 2 0
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PPED1PCO01 ADVANCED MECHANICS OF MATERIALS L T P C

COURSE OBJECTIVES:
1 To learn the concepts of theory of elasticity in three-dimensional stress system.
2 To study the shear centre of various cross-sections and deflections in beams subjected to unsymmetrical bending.
3 To learn the stresses in flat plates and curved members.
4 To study torsional stress of non-circular sections.
5 To learn the stresses in rotating members, contact stresses in point and line contact applications.
UNIT -1 ELASTICITY 9

Stress-Strain relations and general equations of elasticity in Cartesian, Polar and curvilinear coordinates, differential equations
of equilibrium — compatibility - 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 -1I . SHEAR CENTRE AND UNSYMMETRICAL BENDING . 9

Location of shear Centre for various thin sections - shear flows. Stresses and Deflections in beams subjected to unsymmetrical

loading-kern of a section.

UNIT -1 STRESSES IN FLAT PLATES AND CURVED MEMBERS 9

Circumference and radial stresses—deflections-curved beam with restrained ends — closed ring subjected to concentrated load
and uniform load - chain links and crane hooks. Solution of rectangular plates — pure bending of plates — deflection — uniformly

distributed load — various end conditions.

UNIT -1V TORSION OF NON-CIRCULAR SECTIONS 9

Torsion of rectangular cross section - St. Venants theory - elastic membrane analogy - Prandtl's stress function - torsional stress

in hollow thin-walled tubes.

UNIT -V "STRESSES IN ROTATING MEMBERS AND CONTACT STRESSES 9

Radial and tangential stresses in solid disc and ring of uniform thickness and varying thickness allowable speeds. Methods of

computing contact stress-deflection of bodies in point and line contact applications.

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level

CO1 | Apply the concepts of theory of elasticity in three-dimensional stress system. Apply

Determine the shear Centre of various cross sections and deflections in beams subjected

CO2 ] ] Evaluate
to unsymmetrical bending.

CO3 | Evaluate the stresses in flat plates and curved members Evaluate

CO4 | Calculate torsional stress of non-circular sections. Analyze
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s Determine the stresses in rotating members, contact stresses in point and line contact e
applications.
REFERENCE BOOKS:
1 Arthur P Boresi, Richard J. Schmidt, “Advanced Mechanics of Materials”, Wiley India Pvt. Ltd., 2009.
2 Hibbeler. R.C., “Mechanics of Materials”, Prentice-Hall, 2018.
3 Robert D. Cook, Warren C. Young, "Advanced Mechanics of Materials", Prentice Hall, 4" Edition 2001.
4 Srinath. L.S., “Advanced Mechanics of Solids”, Tata McGraw Hill, 2009.
5 Timoshenko and Goodier, "Theory of Elasticity", Tata McGraw Hill, 2010.

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

https://archive.nptel.ac.in/courses/113/105/113105104/ - Metallurgy and Material Science.

2 https://nptel.ac.in/courses/113105104 - Bulk Material Transport and Handling Systems

. http://www.nitttrc.edu.in/nptel/courses/video/113105104/lec45.pdf - Bulk Material Transport and Handling
Systems

4 https://www.youtube.com/watch?v=Up10SSJn6oM - Material handling systems

CO-PO MAPPING

COs PO1 PO2 PO3 PO4 POS5S PO6

CO1 3 1 1 3 2 1

CO2 3 1 1 3 2 1

CO3 3 1 1 3 2 1

CO4 3 1 1 3 2 1

COs5 3 1 | 3 2 1
/_, \
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PPED1PC02 VIBRATION ANALYSIS AND CONTROL L T P C

COURSE OBJECTIVES:
1 To appreciate the basic concepts of vibration in damped and undamped systems
7 To calculate the natural frequencies and mode shapes of the two-degree freedom systems
3 To determine the natural frequencies and mode shapes of the multi degree freedom and continuous systems
4 To learn the fundamentals of control techniques of vibration and noise levels
5 To use the instruments for the measuring and analysing the vibration levels in a body
UNIT -1 FUNDAMENTALS OF VIBRATION 9

Introduction -Sources of Vibration-Mathematical Models- Displacement, velocity and Acceleration- Review of Single Degree
Freedom Systems -Vibration isolation Vibrometers and accelerometers- Response to Arbitrary and non- harmonic Excitations

— Transient Vibration —Impulse loads- Critical Speed of Shaft-Rotor systems

UNIT -1I TWO DEGREE FREEDOM SYSTEM 9

Introduction-Free Vibration of Undamped and Damped - Forced Vibration with Harmonic Excitation System —Coordinate

Couplings and Principal Coordinates.

UNIT - III MULTI-DEGREE FREEDOM SYSTEM AND CONTINUOUS SYSTEM 9

Multi Degree Freedom System —Influence Coefficients and stiffness coefficients- Flexibility Matrix and Stiffness Matrix —
Eigen Values and Eigen Vectors-Matrix Iteration Method —Approximate Methods: Dunkerley, Rayleigh’s, and Holzer Method
-Geared Systems-Eigen Values & Eigenvectors for large system of equations using sub space, Lanczos method — Continuous.

System: Vibration of String, Shafts and Beams

UNIT -1V VIBRATION AND NOISE CONTROL 9

Specification of Vibration Limits — Vibration severity standards- Vibration as condition Monitoring Tool-Vibration Isolation
methods - Dynamic Vibration Absorber - Static and Dynamic Balancing machines — Field balancing - Major sources of noise
— Noise survey techniques — Measurement technique for vehicular noise — Road vehicle noise standards — Industrial noise
sources — Control Strategies — Noise control at the source and along the path — use of acoustic barriers — Noise control at the

receiver.

UNIT-V EXPERIMENTAL METHODS IN VIBRATION ANALYSIS 9

Vibration Analysis Overview - Experimental Methods in Vibration Analysis. -Vibration Measuring Instruments - Selection of
Sensors- Accelerometer Mountings. -Vibration Exciters-Mechanical, Hydraulic, Electromagnetic and Electrodynamics —

Frequency Measuring Instruments-. System Identification from Frequency Response -Testing for resonance and mode shapes

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
CO1 | Apply the basic concepts of vibration in damped and undamped systems. Apply
CO2 | Determine the natural frequencies and mode shapes of the two-degree freedom systems. Evaluate
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Calculate the natural frequencies and mode shapes  of the multi degree

CO3 Evaluate
freedom and continuous systems.

CO4 | Control the vibration and noise levels in a body. ‘ Analyze

CO5 | Measure and analyze the vibration levels in a body. Analyze

REFERENCE BOOKS:

1 Graham Kelly, Sand Shashidhar K. Kudari, “Mechanical Vibrations”, Tata McGraw — Hill Publishing Com. Ltd.,

2 Singiresu S. Rao, “Mechanical Vibrations,” Pearson Education Incorporated, 2017

3 Ramamurti. V, “Mechanical Vibration Practice with Basic Theory”, Narosa Publishing House, 2010.

4 William T. Thomson, “Theory of Vibration with Applications”, Taylor & Francis,2018

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1 https://www.digimat.in/nptel/courses/video/112107212/L01.html - Introduction to Mechanical Vibration

2 https://nptel.ac.in/courses/112104040 - Introduction to Vibration Control

3 https://onlinecourses.nptel.ac.in/noc20_me48/preview - Principles of Vibration Control

4 https://engineering.lbl.gov/vibration-analysis-control/ - Vibration Analysis & Control

CO-PO MAPPING

COs PO1 PO2 PO3 PO4 PO5 PO6
CO1 3 3 2 - - _
co2 3 2 2 ¢ 2 f
co3 3 9 3 3. “a 2 .
Co4 3 3 3 ; 2 _
CO5 3 3 3 2 2 -
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PPED1PC03 MECHANICAL BEHAVIOR OF MATERIALS L T P C

COURSE OBJECTIVES:
1 Analysing the different strengthening and failure mechanism of the metals.
2 Applying the effects of metallurgical parameters in the materials design.
3 Analysing the relationship between the selections of materials and processing.
4 Developing the novel material through understanding the properties of the existing metallic materials.
5 Analysing the different materials used in the engineering applications.
UNIT-1I BASIC CONCEPTS OF MATERIAL BEHAVIOR 9

Engineering Design process and the role of materials; materials classification and their properties, strengthening mechanisms-
grain size reduction, solid solution strengthening, strain hardening, grain boundary strengthening, precipitation, particle, fibre

and dispersion strengthening, Effect of temperature, strain and strain rate on plastic behavior—Super plasticity—Failure of

metals.

UNIT-1I BEHAVIOUR UNDER CYCLIC LOADS AND DESIGN APPROACHES 9

Stress intensity factor and fracture toughness—Fatigue low and high cycle fatigue test, fracture mechanisms and Paris law. -
Effect of surface and metallurgical parameters on fatigue— Safe life, Stress-life, strain-life and fail-safe design approaches-

Fracture of non-metallic Materials—Failure analysis, sources of failure, procedure of failure analysis.

UNIT - 1II ; SELECTION OF MATERIALS 9

Selection of materials based on function, Objective, Constraints, free variables and service requirements — Relationship

between materials selection and processing — Case studies in advanced materials selection with relevance to aero, auto, marine,

machinery and nuclear applications.

UNIT -1V MODERN METALLIC MATERIALS 9

Steels-Advanced high strength steel, Dual phase (DP) steel, Transformation induced plasticity (TRIP) Steel, Maraging steel,
Nitrogen steel, Austenitic steel and Q&P steels — Intermetallic, Ni and Ti aluminides — Alloys — Al, Mg, Cu, Superalloys- Iron
base, Cobalt base, Nickel base. Metal matrix composites (MMC).

UNIT-V NONMETALLIC MATERIALS 9

. Polymeric materials—Formation of polymer structure, properties and applications of engineering polymers, Environmental
aspects of polymers — Ceramic- Advanced ceramics, WC, TIC, TaC, A1203, SiC, Si3N4CBN and diamond- Fracture of
ceramics-Stress strain behavior- Deformation behavior. Glasses-Clay products — refractory ceramics, Composite Materials-

GFRP and CFRP laminated composite.

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
CO1 | Analyze the different strengthening and failure mechanism of the metals Analyze
CO2 | Apply the effects of metallurgical parameters in the materials design Apply
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CO3 | Analyze the relationship between the selection of materials and processing Analyze
Develop the novel material through understanding the properties of the existing metallic
CO4 < Create
materials
CO5 | Analyze the different materials used in the engineering applications Analyze
REFERENCE BOOKS:
1 George E. Dieter, Mechanical Metallurgy, McGraw Hill, 2014.
2 Thomas H. Courtney, Mechanical Behavior of Materials, (2nd edition), Waveland Press.
. Willam D. Callister Jr. and David G. Rethwisch, Callister’s Materials Science and Engineering, (9" edition) Wiley
Editorial,2014
Charles, J.A., Crane, F.A.A. and Fumes, J.A.G., Selection and use of engineering materials, Butterworth-Heiremann,
4
2014.
5 Flinn, R.A., and Trojan, P.K., Engineering Materials and their Applications, (4th Edition) Jaico.
6 Metals Handbook, Vol.10, Failure Analysis and Prevention, (10thEdition), Jaico.
7 Ashby ML.F., Materials Selection in Mechanical Design, 2™ Edition, Butterworth, 2011.
WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:
1 https://onlinecourses.nptel.ac.in/noc21_mm?27/preview - Mechanical Behaviour of Materials
2 https://archive.nptel.ac.in/courses/113/106/113106101/ - Mechanical Behaviour of Materials
3 https://onlinecourses.nptel.ac.in/noc22_mmO4/preview - Mechanical Behaviour of Materials (Part —I)
4 https://onlinecourses.nptel.ac.in/noc22_mm25/preview - Mechanical Behaviour of Materials (Part — II)
5 https://www.youtube.com/watch?v=s4TRNH4I9J0 - Mechanical Behaviour of Materials _ Course Introductory video

CO-PO MAPPING

PO1 PO2 PO3 PO4 POS5S PO6
COs
Co1 2 1 3 2 3 3
CO2 2 1 3 1 2 3
CO3 2 1 3 2 3 3
CO4 2 1 3 1 3 3
CO5 2 1 3 1 3 3

ED 5




PPED1PC04 COMPUTER APPLICATIONS IN DESIGN L T P C

COURSE OBJECTIVES:
1 To understand fundamental concepts of computer graphics and its tools in a generic framework.
2 To impart the parametric fundamentals to create and manipulate geometric models using curves, surfaces and solids.
3 To impart the parametric fundamentals to create and manipulate geometric models using NURBS and solids.
4 To provide clear understanding of CAD systems for 3D modelling and viewing.
To create strong skills of assembly modelling and prepare the student to be an effective user of a standards in CAD
? system.
UNIT -1 INTRODUCTION TO COMPUTER GRAPHICS FUNDAMENTAL 9

Overview of Graphics systems: Video Display Devices, Raster-Scan System, Random-Scan Systems, Graphics Monitors and
Workstations, Input Devices, Hard-Copy Devices, Graphics Software. Output primitives: Line Drawing Algorithm - DDA,
Bresenham’s and Parallel Line Algorithm. Circle generating algorithm — Midpoint Circle Algorithm. Geometric
Transformations: Coordinate Transformations, Windowing and Clipping, 2D Geometric transformations -Translation, Scaling,

Shearing, Rotation and Reflection, Composite transformation, 3D transformations.

UNIT -1I CURVES AND SURFACES MODELLING 9

Introduction to curves - Analytical curves: line, circle and conics — synthetic curves: Hermite cubic spline- Bezier curve and
B-Spline curve — curve manipulations. Introduction to surfaces - Analytical surfaces: Plane surface, ruled surface, surface of

revolution and tabulated cylinder — synthetic surfaces: Hermite bi cubic surface- Bezier surface and B-Spline surface- surface

manipulations.

UNIT - III NURBS AND SOLID MODELING 9

NURBS- Basics- curves, lines, arcs, circle and bi linear surface. Regularized Boolean set operations - primitive instancing -

sweep representations - boundary representations - constructive solid Geometry- comparison of representations - user interface

for solid modelling.

UNIT -1V VISUAL REALISM 9

Hidden Line removal, Hidden Surface removal, —Hidden Solid Removal Algorithms-Shading—Coloring. Animation-

Conventional, Computer animation, Engineering animation-types and techniques.

UNIT-V ASSEMBLY OF PARTS AND PRODUCT LIFE CYCLEMANAGEMENT 9

Assembly modelling—Design for manufacture—Design for assembly—computer aided DFMA-inferences of positions and
orientation - tolerances analysis —Centre of Gravity and mass property calculations - mechanism simulation. Graphics and
computing standards — Data Exchange standards. Product development and management — new product development —models

utilized in various phases of new product development—-managing product life cycle.

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
co1 Solve 2D and 3D transformations for the basic entities like line and circle Apply
CO2 | Formulate the basic mathematics fundamental to CAD system. Analyze

;,/ ';‘
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Use the different geometric modelling techniques like feature-based modelling, surface
CO3 _ _ Apply
modelling and solid modelling.
‘CO4 | Create geometric models through animation and transform into real world systems Create
CO5 | Simulate assembly of parts using Computer-Aided Design software. Apply
REFERENCE BOOKS:
1 Boothroyd, G, “Assembly Automation and Product Design” Marcel Dekker, New York.
2 Chitale A. K and Gupta R.C “Product design and manufacturing “PHI learning private limited, 6thEdition 2015
5 David Rogers, James Alan Adams “Mathematical Elements for Computer Graphics” 2nd Edition, Tata McGraw-Hill
Edition.
4 Ibrahim Zeid, "Mastering CAD/CAM", McGraw Hill, 2nd Edition, 2006.
William. M Newman and Robert F. Sproull “Principles of Interactive Computer Graphics”, McGraw Hill Book Co.
5

1s t Edition.

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

https://archive.nptel.ac.in/courses/112/102/112102101/ - Computer Aided Design and Manufacturing

2 https://nptel.ac.in/courses/112104031 - Computer Aided Engineering Design
3 https://www.youtube.com/watch?v=I3vpd7n6t6k - Computer Aided Design Process
4

https://scholar.lib.vt.edu/ejournals/JCAEDE/v1n1/jones.html - Computer Applications in Design

CO-PO MAPPING

PO1 PO2 PO3 PO4 PO5 PO6
COs
CO1 2 1 1 3 2 1
CO2 2 1 1 3 2 1
CO3 2 1 1 3 2 1
CO4 2 1 1 3 2 1
COS5s 2 1 1 3 2 1
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PPED1PCO05 DESIGN OF HYDRAULIC AND PNEUMATIC SYSTEMS L T P C

COURSE OBJECTIVES:

1 To introduce the different components of hydraulic systems and its design and selection procedures.
To formulate a thorough understanding on the need and use of various control and regulating elements in hydraulic

2 systems.

3 To enable them to independently design hydraulic circuits for industrial applications
To expose them to the different components of pneumatic systems and enable them to design simple pneumatic

& systems.
To make them understand the need to integrate electronics and develop low-cost systems and provide solution to

. simple industrial applications

UNIT - I OIL HYDRAULIC SYSTEMS AND HYDRAULIC ACTUATORS 9

Hydraulic Power Generators — Selection and specification of pumps, pump characteristics. Linear and Rotary Actuators —

selection, specification and characteristics, Hydrostatic drives, types, selection

UNIT - 11 CONTROL AND REGULATION ELEMENTS 9

Pressure - direction and flow control valves - relief valves, non-return and safety valves - actuation systems, Proportional

Electro hydraulic servo valves.

UNIT - 1II HYDRAULIC CIRCUITS 9

Reciprocation, quick return, sequencing, synchronizing circuits - accumulator circuits - industrial circuits - press circuits -
hydraulic milling machine - grinding, planning, copying, - forklift, earth mover circuits design methodology- design and

selection of components - safety and emergency mandrels — Cascade method.

UNIT - IV PNEUMATIC SYSTEMS AND CIRCUITS 9

Pneumatic fundamentals - control elements, position and pressure sensing, Pneumatic equipments- selection of components -
design calculations - logic circuits - switching circuits - fringe conditions modules and these integration - sequential circuits -
cascade methods -mapping methods - step counter method - compound circuit design - combination circuit design-Karnaugh

- Veitch map.

FRary ELECTROMAGNETIC & ELECTRONIC CONTROL OF HYDRAULICS & PNEUMATIC [
E CIRCUIT

. Electrical control of pneumatic circuits — use of relays, counters, timers, ladder diagrams, use of microprocessor in circuit
design — use of PLC in hydraulic and pneumatic circuits — Fault finding— application -fault finding - hydro pneumatic circuits

- use of microprocessors for sequencing - PLC, Low cost automation - Robotic circuits.

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
COl1 | Design and select appropriate pumps in industries based on need. Analyze
CO2 | Select correct sizing and rating of control elements in hydraulics Analyze
CO3 | Design basic circuits (hydraulic)for industrial applications Create

/ N
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CO4 | Design basic pneumatic circuits for industrial applications Create
Identify and provide solution for trouble shooting and design low-cost automation for
CO5 Analyze
: industrial application.
REFERENCE BOOKS:
1 Jagadeesha T, “Pneumatics Concepts, Design and Applications “, Universities Press,2015
2 Anthony Esposito, “Fluid Power with Applications”, Prentice Hall, 2009.
3 James A. Sullivan, “Fluid Power Theory and Applications”, Fourth Edition, Prentice Hall, 2003
4 Majumdar, S.R., “Oil Hydraulics Systems—Principles and Maintenance”, Tata McGraw Hill.
5 Shanmuga Sundaram. K, “Hydraulic and Pneumatic Controls”. Chand & Co, 2006
WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1 https://archive.nptel.ac.in/courses/112/106/112106300/ - Hydraulics and Pneumatics

2 https://onlinecourses.nptel.ac.in/noc23_me28/preview - Oil Hydraulics and Pneumatics

3 https://www.youtube.com/watch?v=UGozt4Lum4Q - Hydraulic Circuits and Valves

4 https://jojibooks.com/2020/08/07/electro-pneumatics-and-automation/ - Pneumatic & Hydraulic Books

CO-PO MAPPING

PO1 PO2 PO3 PO4 PO5 PO6
COs
CO1 1 1 1 2 2 1
CO2 1 1 1 2 2 1
CO3 1 1 1 2 2 1
CO4 1 1 1 2 2 1
CO5 1 1 1 2 2 1

ED 1




PPED1RMO01 RESEARCH METHODOLOGY AND IPR L T P C

COURSE OBJECTIVES:
1 To familiarize students with the different aspects of research.
2 To provide an idea of good scientific writing and proper presentation skills.
3 To provide an understanding of philosophical questions behind scientific research.
4 To provide a brief background on the historical legacy of science.
5 To provide an insight of nature of Intellectual Property and new developments in IPR.

UNIT -1 RESEARCH DESIGN 9

Overview of research process and design, Use of Secondary and exploratory data to answer the research question, Qualitative

research, Observation studies, Experiments and Surveys.

UNIT -1I » DATA COLLECTION AND SOURCES 9

Measurements, Measurement Scales, Questionnaires and Instruments, Sampling and methods. Data - Preparing, Exploring,

examining and displaying.

UNIT - III DATA ANALYSIS AND REPORTING 9

Overview of Multivariate analysis, Hypotheses testing and Measures of Association. Presenting Insights and findings using

written reports and oral presentation.

UNIT -1V INTELLECTUAL PROPERTY RIGHTS 9

Intellectual Property — The concept of IPR, Evolution and development of concept of IPR, IPR development process, Trade
secrets, utility Models, IPR & Bio diversity, Role of WIPO and WTO in IPR establishments, Right of Property, Common rules
of IPR practices, Types and Features of IPR Agreement, Trademark, Functions of UNESCO in IPR maintenance.

UNIT-V PATENTS 9

Patents — objectives and benefits of patent, Concept, features of patent, Inventive step, Specification, Types of patent
application, process E-filling, Examination of patent, Grant of patent, Revocation, Equitable Assignments, Licences,

Licensing of related patents, patent agents, Registration of patent agents.

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
COl | Understand research problem formulation Understand
CO2 | Analyse Research related information and follow research ethics. Analye

Understand that today’s world is controlled by computer, information technology but

COo3 ) ; = Understand
Tomorrow’s world will be ruled by ideas, concepts and creativity.

Understand that IPR would take such important place in growth of individuals and nation,
CO4 | it is needless to emphasize the need of information about Intellectual Property Right to Understand

be promoted among students in general and Engineering.

(=
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COs

Understand the nature of Intellectual Property and IPR in International Scenario

Understand

REFERENCE BOOKS:

Cooper Donald R, Schindler Pamela S and Sharma JK, “Business Research Methods”, Tata McGraw Hill Education,

11e (2012).

Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade Secrets”, Entrepreneur Press,
2 2007.
3 David Hunt, Long Nguyen, Matthew Rodgers, “Patent searching: tools & techniques”, Wiley, 2007.
i The Institute of Company Secretaries of India, Statutory body under an Act of parliament, “Professional Programme

Intellectual Property Rights, Law and practice”, September 2013.

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1

https://onlinecourses.nptel.ac.in/noc23_ge36/preview - Research Methodology

2 https://onlinecourses.nptel.ac.in/noc22_ge08/preview - Research Methodology

3 https://archive.nptel.ac.in/courses/127/106/127106227/ - Research Methodology

4 https://onlinecourses.swayam?2.ac.in/cec20_hs17/preview - Research Methodology

5 http://www.ce.griet.ac.in/images/202 1-22/Coursefile/RMIPR pdf - Research Methodology and IPR

CO-PO MAPPING

PO1 PO2 PO3 PO4 PO5 PO6
COs
Cco1 1 2 2 2 2 1
CO2 1 2 2 2 2 1
CO3 1 2 2 2 2 1
CO4 1 2 2 2 2 1
CO5 1 2 2 2 2 1
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CAD AND DESIGN FOR MANUFACTURE, ASSEMBLY AND
PPED1PLO1 L T P C

ENVIRONMENT

COURSE OBJECTIVES:

1 To give exposure to CAD software tools needed to Solve engineering problems.

Students would have developed a thorough understanding of the Computer Aided Modelling with an ability to

effectively use the tools to Part Modelling and Assembling.

LIST OF EXPERIMENTS

CAD Introduction.
e  Sketcher
e Solid modeling — Extrude, Révolvc, Sweep, etc and Variational sweep, Loft, etc
e Surface modeling —Extrude, Sweep, Trim, etc and Mesh of curves, Free form etc
e  Feature manipulation — Copy, Edit, Pattern, Suppress, History operations etc
e Assembly - Constraints, Exploded Views, Interference check

e Drafting - Layouts, Standard & Sectional Views, Detailing & Plotting.

Exercises in modeling and drafting of mechanical components - assembly using parametric and feature based
packages. 2D TO 3D CONVERSION.

DESIGN FOR MANUFACTURE, ASSEMBLY AND ENVIRONMENT LABORATORY

Introduction to Design for Assembly and Manufacturability (DFA/DFM)- The New Product Design (NPD) Process-Design
for Assembly —Assembly Method Selection-Design for Assembly — Boothroyd - Dewhurst Method-Cost Estimation Using
DFM The students will be given training on the use and application of the following

1. DFMA software

TOTAL: 60 PERIODS

COURSE OUTCOMES Cognitive Level

COl1 | Use the modern engineering tools necessary for engineering practice Apply

CO2 | Draw 2D part drawings, sectional views and assembly drawings as per standards. Create

CO3 | Create 3D Model on any CAD software. Create
Convert 3D solid models into 2D drawing and prepare different views, sections and

CO4 Create
dimensioning of part models.
Familiarize with DFMA package which is necessary for cost estimation and evaluating the

COSs Evaluate
product design.

REFERENCE BOOKS:

1 Chitale A.K and Gupta R.C “Product design and manufacturing “PHI learning private limited, 6th Edition, 2015.

2 Ibrahim Zeid, "Mastering CAD/CAM", McGraw Hill, 2nd Edition, 2006.

William M Newman and Robert F.Sproull “Principles of Interactive Computer Graphics”, McGraw Hill Book Co.
Ist Edition, 2001.

4 Boothroyd, G, 2nd Edition 2002, Design for Assembly Automation and Product Design. New York, Marcel Dekker.

ED 2.2,




5 Finster, Mark P., 2013. Sustainable Perspectives to Design and Innovation.

CO-PO MAPPING

o PO1 PO2 PO3 PO4 POS PO6
Co1 1 2 2 2 3 1
co2 1 2 2 3 3 1
Co3 1 2 2 3 3 1
Co4 1 2 2 3 3 1
Co5 1 2 2 3 3 1
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PPED1PL02 VIBRATION LABORATORY L |T P C

COURSE OBJECTIVES:

1 To evaluate the stiffness and natural frequency of spring-mass systems.
5 To determine the natural frequencies of damped and undamped torsional vibrations of single rotor systems and obtain
the radius of gyration of a body through torsional oscillations.
3 To acquire the critical speed of shaft supported at its ends.
4 To assess the natural frequency, damping coefficient, mode shapes of specimens under free vibrations.
5 Acquire the critical speed of shaft supported at its ends.
LIST OF EXPERIMENTS
1. Determination of stiffness and natural frequency of undamped spring-mass systems arranged in series, parallel and
series-parallel fashions
2. Determination of effective radius of gyration of an irregular body through torsional oscillation of trifilar suspension
3. Determination of natural frequency a single rotor un damped shaft system
4. Determination of natural frequency a single rotor damped shaft system
5. Determination of critical speed of shaft
6. Determination of natural frequency and mode shapes of specimens supported at its ends through modal analysis
7. Determination of damping coefficient of specimens supported at its ends
8. Forced vibration of specimens supported under simply supported and cantilever boundary conditions — Determination
of natural frequency
TOTAL: 60 PERIODS
COURSE OUTCOMES Cognitive Level
COl1 | Evaluate the stiffness and natural frequency of spring-mass systems Evaluate
Determine the natural frequencies of damped and undamped torsional vibrations of single
CcO2 Evaluate
rotor systems
CO3 | Acquire the critical speed of shaft supported at its ends. Evaluate
Assess the natural frequency, damping coefficient, mode shapes of specimens under free
CO4 ] Evaluate
vibrations.
CO5 | Determine the natural frequency of specimens under forced vibrations. Evaluate

REFERENCE BOOKS:

Graham Kelly, Sand Shashidhar K. Kudari, “Mechanical Vibrations”, Tata McGraw — Hill Publishing Com. Ltd.,
2007

2 Singiresu S. Rao, “Mechanical Vibrations,” Pearson Education Incorporated, 2017
3 Ramamurti. V, “Mechanical Vibration Practice with Basic Theory”, Narosa Publishing House, 2010.
4 WilliamT. Thomson, “Theory of Vibration with Applications”, Taylor & Francis,2018
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CO-PO MAPPING

PO1 PO2 PO3 PO4 POS5S PO6
COs
COl1 1 2 2 3 2 1
CO2 1 2 2 3 2 |
CcO3 1 2 2 3 2 1
CO4 1 2 2 3 2 1
CO5 1 2 2 3 2 1
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PPED1ACO01 ENGLISH FOR RESEARCH PAPER WRITING L| T P C

COURSE OBJECTIVES:
1 Teach how to improve writing skills and level of readability
2 Tell about what to write in each section
3 Summarize the skills needed when writing a Title
4 Infer the skills needed when writing the Conclusion
5 Ensure the quality of paper at very first-time submission
UNIT -1 INTRODUCTION TO RESEARCH PAPER WRITING 6

Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs and Sentences, Being Concise

and Removing Redundancy, Avoiding Ambiguity and Vagueness.

UNIT -1I PRESENTATION SKILLS 6

Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, Paraphrasing and Plagiarism, Sections of a

Paper, Abstracts, Introduction.

UNIT - III TITLE WRITING SKILLS 6

Key skills are needed when writing a Title, key skills are needed when writing an Abstract, key skills are needed when writing
an Introduction, skills needed when writing a Review of the Literature, Methods, Results, Discussion, Conclusions, The Final

Check.

UNIT -1V RESULT WRITING SKILLS 6

Skills are needed when writing the Methods, skills needed when writing the Results, skills are needed when writing the

Discussion, skills are needed when writing the Conclusions

UNIT-V VERIFICATION SKILLS 6

Useful phrases, checking Plagiarism, how to ensure paper is as good as it could possibly be the first- time submission

TOTAL: 30 PERIODS

COURSE OUTCOMES Cognitive Level
COl1 | Understand that how to improve your writing skills and level of readability Understand
CO2 | Learn about what to write in each section. Understand
CO3 | Understand the skills needed when writing a Title. Understand
CO4 | Understand the skills needed when writing the Conclusion Understand
CO5 | Ensure the good quality of paper at very first-time submission. Understand

)L
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REFERENCE BOOKS:

1 1.Adrian Wallwork , English for Writing Research Papers, Springer New York Dordrecht Heidelberg London, 2011

2 2. Day R How to Write and Publish a Scientific Paper, Cambridge University Press 2015

3 3. Goldbort R Writing for Science, Yale University Press (available on Google Books) 2012

4 4. Highman N, Handbook of Writing for the Mathematical Sciences, SIAM. Highman’s book 2015.

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

https://tiramisutes.github.io/images/PDF/English-+for+Writing+Research+Papers.pdf - English for writing research
paper.

2. https://cfr.annauniv.edu/research/academics/download/Induction-Programme/Dr.K.N.Shoba-10.pdf - English for

: research paper writing
3. https://www.ref-n-write.com/blog/results-and-discussion-academic-phrases/ - Academic Phrases for Writing
: Results & Discussion Sections of a Research Paper
4. https://www.slideshare.net/sinal 864/english-for-writing-research-papers-by-adrian-wallwork - English for
5 Writing Research Papers
: 5. https://www.linkedin.com/pulse/10-skills-required-write-research-paper-dr-siddharth-srivastava - Skills Required

to write a Research Paper

CO-PO MAPPING

COs PO1 PO2 PO3 PO4 POS5S PO6
CO1 1 2 1 1 2 3
CcO2 1 2 1 1 2 3
CO3 2 3 3 3 2 3
CO4 2 3 2 3 2 3
CO5 2 3 3 3 - 3
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PPED1ACO02

BOHMWEILL @ 6vs S Wid

COURSE OBJECTIVES:

UNIT -1
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UNIT - II
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5.
6.

- L@y evsHuwb

- Uwemr  @evs&HIWih

- BIL&LD :

BTLG elH&emne CUTTTLLAWLW S evsHHWwnLd
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TOTAL: 30 PERIODS

S0 AevsRW QeuefluiR&eir / L8 &8 kST

1

s @eneTl &evall& &L (Tamil Virtual University) - www.tamilvu.org

2

SOl aN&&ILIIgWIm - (Tamil Wikipedia) - https:/ta.wikipedia.org

srUy Her seuetlui®

aIMpelwey HeTEGIWLD - HLALPL LISV ESLPSELD, &6HF el

SO &MV &6mEsF WD —SLALD euemT &S & Glemm (thamilvalarchithurai.com)

M6 &HemEhTIWILD - HLALDLI LIV&HMEVESHLPELD, &EHEF T,
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PPED2ACO03 DISASTER MANAGEMENT L T P C

COURSE OBJECTIVES:
1 Summarize basics of disaster
5 Explain a critical understanding of key concepts in disaster risk reduction and humanitarian response.
3 Illustrate disaster risk reduction and humanitarian response policy and practice from multiple perspectives.
2 Describe an understanding of standard so humanitarian response and practical relevance in specific types of disasters
and conflict situations.
5 Develop the strengths and weaknesses of disaster management approaches
UNIT -1 INTRODUCTION 6

Disaster: Definition, Factors and Significance; Difference between Hazard And Disaster; Natural and Manmade Disasters:

Difference, Nature, Types and Magnitude.

UNIT -1I REPERCUSSIONS OF DISASTERS AND HAZARDS 6

Economic Damage, Loss of Human and Animal Life, Destruction Of Ecosystem. Natural Disasters: Earthquakes, Volcanisms,
Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And Avalanches, Man-made disaster: Nuclear Reactor

Meltdown, Industrial Accidents, Oil Slicks And Spills, Outbreaks Of Disease And Epidemics, War And Conflicts.

UNIT - I1I DISASTER PRONE AREAS IN INDIA 6

Study of Seismic Zones; Areas Prone To Floods and Droughts, Landslides And Avalanches; Areas Prone To Cyclonic and

Coastal Hazards with Special Reference To Tsunami; Post- Disaster Diseases and Epidemics.

UNIT -1V DISASTER PREPAREDNESS AND MANAGEMENT 6

Preparedness: Monitoring Of Phenomena Triggering a Disaster or Hazard; Evaluation of Risk: Application of Remote Sensing,

Data from Meteorological And Other Agencies, Media Reports: Governmental and Community Preparedness.

UNIT-V RISK ASSESSMENT 6

Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global and National Disaster Risk Situation. Techniques of
Risk Assessment, Global Co-Operation in Risk Assessment and Wamning, People’s Participation in Risk Assessment.

Strategies for Survival.

TOTAL: 30 PERIODS

COURSE OUTCOMES Cognitive Level

CO1 | Ability to summarize basics of disaster Understand

Ability to explain a critical understanding of key concepts in disaster risk reduction and

CcO2 . Understand
humanitarian response.

Ability to illustrate disaster risk reduction and humanitarian response policy and practice

CO3 Analyze

from multiple perspectives.

£D 3D




Ability to describe an understanding of standards of humanitarian response and practical
CO4 i et Analyze
relevance in specific types of disasters and conflict situations.
CO5 | Ability to develop the strengths and weaknesses of disaster management approaches. Analyze
REFERENCE BOOKS:
: Goel S.L., Disaster Administration And Management Text And Case Studies”, Deep & Deep Publication Pvt. Ltd.
,New Delhi,2012.
: Nishitha Rai, SinghAK, “Disaster Management in India: Perspectives, issues and strategies “New Royal book
Company,2015.
3 Sahni, Pardeep Et.Al.,”Disaster Mitigation Experiences And Reflections”, Prentice Hall Of India, New Delhi, 2010.
4 Dr. Mirinalini Pandey, “Disaster Management”, Kindle edition, 2014.
5 S.C. Sharma, “Disaster Management”, Khanna Publishing House, 2015.

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

https://onlinecourses.swayam?2.ac.in/cec19_hs20/preview - Disaster Management

1
2 https://nptel.ac.in/courses/124107010 - Disaster Recovery And Build Back Better
https://public.wmo.int/en/our-mandate/focus-areas/natural-hazards-and-disaster-risk-reduction - Natural hazards
3
and disaster risk reduction.
4 https://nidm.gov.in/easindia2014/err/pdf/country_profile/India.pdf - Disaster prone areas in India
5 https://www.ifrc.org/our-work/disasters-climate-and-crises/disaster-preparedness - Disaster preparedness

CO-PO MAPPING

COs PO1 PO2 PO3 PO4 POS PO6
CO1 3 3 2 3 = =
CO2 3 3 3 3 5 2
CO3 3 3 3 3 = =
CO4 3 3 3 3 = 5
CO5 3 3 2 3 = <
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PPED2AC04 CONSTITUTION OF INDIA L T P C

COURSE OBJECTIVES:
1 Understand the premises in forming the twin theme so liberty and freedom from a civil rights  perspective.
2 To address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional

Role and entitlement to civil and economic rights as well as the emergence nationhood in the early years of Indian

3
nationalism.

" To address the role of socialism in India after the commencement of the BolshevikRevolutionin1917and its impact
on the initial drafting of the Indian Constitution.

5 Understandthepremisesinformingthetwinthemesoflibertyandfreedomfromacivilrightperspective.

UNIT -1 HISTORY OF MAKING OF THE INDIAN CONSTITUTION 5

History, Drafting Committee, (Composition & Working)

UNIT -1I PHILOSOPHY OF THE INDIAN CONSTITUTION 5

Preamble, Salient Features

UNIT - III CONTOURS OF CONSTITUTIONAL RIGHTS AND DUTIES 5

Fundamental Rights, Right to Equality, Right to Freedom, Right against Exploitation, Right to Freedom of Religion, Cultural

and Educational Rights, Right to Constitutional Remedies, Directive Principles of State Policy, Fundamental Duties.

UNIT -1V ORGANS OF GOVERNANCE 5

Parliament, Composition, Qualifications and Disqualifications, Powers and Functions, Executive, President, Governor,

Council of Ministers, Judiciary, Appointment and Transfer of Judges, Qualifications, Powers and Functions.

UNIT-V LOCAL ADMINISTRATION 5

District’s Administration head: Role and Importance, Municipalities: Introduction, Mayor and role of Elected Representative,
CEO, Municipal Corporation. Panchayati raj: Introduction, PRI: Zila Pachayat. Elected officials and their roles, CEO Zila
Pachayat: Position and role. Block level: Organizational Hierarchy(Different departments), Village level: Role of Elected and

Appointed officials, Importance of grass root democracy.

UNIT - VI ELECTION COMMISSION 5

Election Commission: Role and Functioning. Chief Election Commissioner and Election Commissioners - Institute and

Bodies for the welfare of SC/ST/OBC and women.

TOTAL: 30 PERIODS
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PPED3PE(2 ADVANCED MACHINE TOOL DESIGN L T P C
3 0 0 3

COURSE OBJECTIVES:

1 Selecting the different machine tool mechanisms.

2 Designing the Multi speed Gear Box and feed drives.

3 Designing the machine tool structures.

4 Designing the guideways and power screws.

5 Designing the spindles and bearings.

UNIT -1 INTRODUCTION TO MACHINE TOOL DESIGN 9

Introduction to Machine Tool Drives and Mechanisms, Auxiliary Motions in Machine Tools, Kinematics of Machine Tools,

Motion Transmission

UNIT -1I REGULATION OF SPEEDS AND FEEDS

Aim of Speed and Feed Regulation, Stepped Regulation of Speeds, Multiple Speed Motors, Ray Diagrams and Design

Considerations, Design of Speed Gear Boxes, Feed Drives, Feed Box Design

UNIT - III DESIGN OF MACHINE TOOL STRUCTURES

Functions of Machine Tool Structures and their Requirements, Design for Strength, Design for Rigidity, Materials for Machine

Tool Structures, Machine Tool Constructional Features, Beds and Housings, Columns and Tables, Saddles and Carriage.

UNIT -1V DESIGN OF GUIDEWAYS AND POWER SCREWS

9

Functions and Types of Guideways, Design of Guideways, Design of Aerostatic Slide ways, Design of Anti-Friction

Guideways, Combination Guideways, Design of Power Screws.

UNIT-V DESIGN OF SPINDLES AND SPINDLE SUPPORT

Functions of Spindles and Requirements, Effect of Machine Tool Compliance on Machining Accuracy, Design of Spindles,

Antifriction Bearings. Dynamics of Machine Tools: Machine Tool Elastic System, Static and Dynamic Stiffness

TOTAL: 45 PERIODS

COURSE OUTCOMES

On successful completion of this course, the student will be able to.

Cognitive Level

CO1 | Select the different machine tool mechanisms. Understand
CO2 | Apply the of Design the Multi speed Gear Box and feed drives. Apply
CO3 | Apply the of Design the machine tool structures. Apply
CO4 | Apply the of Design the guideways and power screws. Apply
CO5 | Apply the of Design the spindles and bearings. Apply

D %%




REFERENCE BOOKS:

1 N.K. Mehta, Machine Tool Design and Numerical Control, TMH, New Delhi, 3rd edition 2012

2 G.C. Sen and A. Bhattacharya, Principles of Machine Tools, New Central Book Agency, 2015

3 K Pal, S. K. Basu, “Design of Machine Tools”, 6th Edition. Oxford IBH, 2014

4 N. S. Acherkhan, “Machine Tool Design”, Volume 2 University Press of the Pacific, 2000

5 F. Koenigsberger, Design Principles of Metal-Cutting Machine Tools, Pergamon Press, 2013

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1 https://archive.nptel.ac.in/courses/112/105/112105233/- Metal Cutting and Machine Tools

2 https://archive.nptel.ac.in/courses/112/105/112105233/- Metal Cutting and Machine Tools

3 https://www.vssut.ac.in/lecture_notes/lecture1424895069.pdf -Principle of Machine Tool

4 https://onedrive.live.com/embed?cid=9F0200C1153 A2 AA 1 &resid=9F0200C1153A2AA1%211403 &authkey=
AOvsTFBNZsa7dro&em=2- Advanced to Machine Toll

CO-PO MAPPING

PO1 PO2 PO3 PO4 PO5 PO6

COs

CO1 3 3 3 2 - 3

Cc0O2 3 3 3 2 - 3

CcO3 3 3 3 2 - 3

CO4 3 3 3 2 - 3

CO5 3 3 3 2 - 3
(1/
>
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PPED2PEO03 PRODUCT LIFECYCLE MANAGEMENT L T P C

COURSE OBJECTIVES:

1 To understand history, concepts and terminology of PLM

2 To understand functions and features of PLM/PDM

3 To understand different modules offered in commercial PLM/PDM tools

4 To demonstrate PLM/PDM approaches for industrial applications

5 To Use PLM/PDM with legacy data bases, CAx & ERP systems

UNIT -1 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, Heterogeneous data sources and applications.

UNIT - II ! PLM/PDM FUNCTIONS AND FEATURES : 9

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 translation, image services, system administration and application integration

UNIT - IIT DETAILS OF MODULES IN APDM/PLM SOFTWARE 9

Case studies based on top few commercial PLM/PDM tool0073

UNIT -1V ROLE OF PLM ININDUSTRIES 9

Case studies on PLM selection and implementation (like auto, aero, electronic) - other possible sectors, PLM visioning, PLM
strategy, PLM feasibility study, change management for PLM, financial justification of PLM, barriers to PLM implementation,

ten step approach to PLM, benefits of PLM for—business, organization, users, product or service, process performance.

UNIT -V BASICS ON CUSTOMISATION/INTEGRATION OF PDM/PLM SOFTWARE 9

PLM Customization, use of EAI technology (Middleware), Integration with legacy data base, CAD, SLM and ERP

TOTAL: 45 PERIODS

COURSE OUTCOMES
Cognitive Level
The students will be able to
CO1 | Summarize the history, concepts and terminology of PLM Understand
CO2 | Use the functions and features of PLM/PDM Understand
CO3 | Use different modules offered in commercial PLM/PDM tools. Apply
CO4 | Implement PLM/PDM approaches for industrial applications. Apply
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COURSE OUTCOMES Cognitive Level

CO1

Discuss the growth of the demand for civil rights in India for the bulk of Indians before Understand

the arrival of Gandhi in Indian politics.

CO2

Discuss the intellectual origins of the framework of argument that in formed the Analyze

conceptualization of social reforms leading to revolution in India.

CO3

Discuss the circumstances surrounding the foundation of the Congress Socialist Party Analyze
[CSP] under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of

direct elections through adult suffrage in the Indian Constitution.

CO4 | Discuss the passage of the Hindu Code Bill of 1956. Understand
CO5 | Discuss the Election Commission of India. Understand
REFERENCE BOOKS:

1

The Constitution of India, 1950 (Bare Act),Government Publication, 2015

2 Dr. S.N. Busi, Dr. B.R. Ambedkar framing of Indian Constitution, 1stEdition, 2015.
3 M.P. Jain, Indian Constitution Law, 7" Edition, LexisNexis, 2014.

4 D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.

5 Mahendra P Singh, Constitution of India, Eastern Book Company, 2015.

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1

https://legislative.gov.in/constitution-of-india/ - Constitution of India

2 https://onlinecourses.nptel.ac.in/noc20_Iw02/preview - Constitution of India and Environmental Governance

3 https://www.constitutionofindia.net/historical-constitutions/ - Historical Constitutions
https://www.centurylawfirm.in/blog/fundamental-rights-and-duties-in-indian-constitution/ - Fundamental Rights

‘ and Duties in Indian Constitution

5 https://www.egyankosh.ac.in/bitstream/123456789/20952/1/Unit-17.pdf - Organs Of Government : Executive,

Legislature And Judiciary

CO-PO MAPPING

COs PO1 PO2 PO3 PO4 POS5 PO6
co1 . 1 1 L = 1
CcO2 - 1 1 3 = 1
CO3 . 2 2 - - 1
CO4 - 1 1 - - 2
COs - 1 1 - - 2

EpBb




PPED2PC06 FINITE ELEMENT METHODS IN MECHANICAL DESIGN L T P C

COURSE OBJECTIVES:

1 To learn mathematical models for one dimensional problem and their numerical solutions

2 To leam' two-dimensional scalar and vector variable problems to determine field variables

3 To learn Iso parametric transformation and numerical integration for evaluation of element matrices

4 To study various solution techniques to solve Eigen value problems

5 To learn solution techniques to solve non-linear problems.
UNIT -1 FINITE ELEMENT ANALYSIS OF ONE DIMENSIONALPROBLMS 9

Historical Background — Weighted Residual Methods - Basic Concept of FEM — Variational Formulation of B.V.P. — Ritz
Method — Finite Element Modelling — Element Equations — Linear and Higher order Shape functions — Bar, Beam Elements

— Applications to Heat Transfer problems.

UNIT -1I FINITE ELEMENT ANALYSIS OF TWO-DIMENSIONALPROBLEMS 9

Basic Boundary Value Problems in two-dimensions — Linear and higher 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 Elasticity — Plane Stress — Plane Strain and Axisymmetric Formulation — Principle of virtual work—

Element matrices using energy approach

UNIT - 111 ISO-PARAMETRIC FORMULATION 9

Natural Co-ordinate Systems — Lagrangian Interpolation Polynomials — Iso parametric Elements —Formulation — Shape
functions -one dimensional, two dimensional triangular and quadrilateral elements -Serendipity elements- Jacobian

transformation - Numerical Integration — Gauss quadrature — one-, two- and three-point integration

UNIT -1V EIGEN VALUE PROBLEMS 9

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is inclined to one of the
principal planes and parallel to the other by rotating object method. Development of lateral surfaces of solids with cut-outs

and holes. Practicing three-dimensional modelling of simple objects by CAD Software (Not for examination).

UNIT -V NON-LINEARANALYSIS 9

Introduction to Non-linear problems - some solution techniques- computational procedure- material non-linearity-Plasticity
and viscos plasticity, stress stiffening, contact interfaces- problems of gaps and contact - geometric non-linearity - modelling

considerations - Free and Mapped meshing -Mesh quality- Error estimate

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
CO1 | Develop mathematical models for one dimensional problem and their numerical solutions. Understand
CO2 | Determine field variables for two-dimensional scalar and vector variable problems Understand

— Apply Isoperimetric transformation and numerical integration for evaluation of element

matrices

Fpzd




CO4 | Apply various solution techniques to solve Eigen value problems Apply
CO5 | Formulate soluticn techniques to solve non-linear problems Apply
REFERENCE BOOKS:

1 Rao, S.S., “The Finite Element Method in Engineering”, 6th Edition, Butterworth- Heinemann,2018

2 Reddy, J.N. “Introduction to the Finite Element Method”, 4 thEdition, Tata McGrawHill,2018

2 Tirupathi R.Chandrupatla and Ashok D.Belegundu, “Introduction to Finite Elements in Engineering”, International

Edition, Pearson Education Limited, 2014.
4 David Hutton, “Fundamentals of Finite Element Analysis”, Tata McGrawHill, 2005
5 Bathe K.J., “Finite Element Procedures in Engineering Analysis”, Prentice Hall, 1990

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1

https://archive.nptel.ac.in/courses/112/104/112104193/ - Basic of Finite Element Analysis

2 https://onlinecourses.nptel.ac.in/noc22_me43/preview - Finite Element Method

3 https://www.jousefmurad.com/fem/the-finite-element-method-beginners-guide/ - The Finite Element Method (FEM)
— A Beginner's Guide

4 https://www.iist.ac.in/sites/default/files/people/IN08026/FEM.pdf - Finite Element Method by Abdusamad A. Salih

CO-PO MAPPING

PO1 PO2 PO3 PO4 PO5 PO6
COs
CO1 3 2 2 - 1 3
CO02 3 2 2 1 2 3
CO3 3 2 1 - 2 3
CO4 3 2 2 - 2 3
CO5 3 2 1 1 2 3
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PPED2PCO7 INTEGRATED MECHANICAL DESIGN L|T|P|C

COURSE OBJECTIVES:
1 To learn the various steps involved in the Design Process and various steps designing shafts for various applications.
2 To learn the design bevel, worm and cross helical gears of Transmission system
3 To learn the concepts of design multi and variable speed gear box for machine tool applications.
4 To learn the concepts of design to cams, brakes and clutches
5 To know the integrated design procedure of different machine elements for mechanical applications.
Use of P S G Design Data Book permitted
UNIT - FUNDAMENTALS AND DESIGN OF SHAFTS 9

Phases of design — Standardization and interchangeability of machine elements - Process and Function Tolerances — Individual
and group tolerances — Selection of fits for different design situations — Design for assembly and modular constructions —
Concepts of integration —BIS, ISO, DIN, BS, ASTM Standards. Oblique stresses — Transformation Matrix — Principal stresses
— Maximum shear stre.ss — Theories of Failure — buctile vs. brittle componeﬁt design - Analysis and De;sign of shafts for

different applications — integrated design of shaft, bearing and casing — Design for rigidity

UNIT -1I BEVEL, WORM AND CROSS HELICAL GEARS 9

Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of teeth. Estimating the dimensions of
pair of straight bevel gears. Worm Gear: Merits and demerits terminology. Thermal capacity, materials-forces and stresses,

efficiency, estimating the size of the worm gear pair. Cross helical: Terminology-helix angles-Estimating the size of the pair

of cross helical gears

UNIT - I1I DESIGN OF GEAR BOX 9

Principles of gear tooth action — Gear correction — Gear tooth failure modes — Stresses and loads —Design for sub assembly —

Integrated design of speed reducers and multi-speed gear boxes — application of software packages.

UNIT -1V BRAKES & CLUTCHES 9

Dynamics and thermal aspects of brakes and clutches — Integrated design of brakes and clutches for machine tools,

automobiles and mechanical handling equipment’s.

UNIT-V INTEGRATED DESIGN 9

Integrated Design of systems consisting of shaft, bearings, springs, motor, gears, belt, rope, chain, pulleys, Cam & Follower,

flywheel

TOTAL: 45 PERIODS
COURSE OUTCOMES Cognitive Level
CO1 | Apply and Design of shaft subject to combined static and variable loads Apply
CO2 | Design of Gear in various applications. Apply
CO3 | Design of gear boxes for various applications. Hpply
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CO4 | Analyse about brakes and clutches under dynamic loads. Analyze
CO5 | Examine the integrated design while assembling various components. Evaluate
REFERENCE BOOKS:

1 Norton L. R., “Machine Design — An Integrated Approach” Pearson Education, 2005

2 Maitra G.M., “Hand Book of Gear Design”, Tata McGraw Hill..

3 Maitra G.M., “Hand Book of Gear Design”, Tata McGraw Hill.

4 Newcomb, T.P. and Spur, R.T., “Automobile Brakes and Braking Systems”, Chapman and Hall, 2nd Edition

5 Boltzharol, A., Materials Handling Handbook, The Ronald Press Company, 1958.

APPROVED DATA BOOKS

1

P.S.G. Tech., “Design Data Book™, Kalaikathir Achchagam, Coimbatore, 2003.

1983

Lingaiah. K. and Narayana Iyengar, “Machine Design Data Hand Book”, Vol. 1 & 2, Suma Publishers, Bangalore,

WEBSITE REFERENCE / NPTEL/ SWAYAM/ MOOC REFERENCE:

1 https://archive.nptel.ac.in/courses/112/105/112105124/ - Design of Machine Element 1

2 https://archive.nptel.ac.in/courses/112/106/112106137/ - Machine Design

3 http://www.nptelvideos.com/course.php?id=791- Design of Machine Elements I Video Lectures
4 https:/fractory.com/types-of-machine-elements/ - Types of Machine Elements

CO-PO MAPPING

PO1 PO2 PO3 PO4 POS5 PO6
COs
Co1 3 2 2 - 1 -
C02 3 2 2 1 2 -
CO3 3 2 1 - 7 =
CO4 3 2 2 - 2 -
CO5 3 2 1 1 2 =

ED4 o0




PPED2PCO08 DESIGN FOR MANUFACTURING, ASSEMBLY AND ENVIRONMENT L T P| C

COURSE OBJECTIVES:
1 To know the concept of design for manufacturing, assembly and environment
2 To know the factor influencing in design for manufacturing and assembly
3 To know the design considerations while designing the formed and machined components.
4 To know the design considerations while designing the formed and casting components.
5 To know design considerations for environmental issues
UNIT -1 INTRODUCTION 9

General design principles for manufacturability - strength and mechanical factors, mechanisms selection, evaluation method,

Process capability - Feature tolerances Geometric tolerances - Assembly limits -Datum features - Tolerance stacks.

UNIT -1I FACTORS INFLUENCING FORM DESIGN 9

Working principle, Material, Manufacture, Design- Possible solutions - Materials choice — Influence of materials on form

design - form design of welded members, forgings and castings

UNIT -11I COMPONENT DESIGN - MACHINING CONSIDERATION 9

Design features to facilitate machining - drills - milling cutters - keyways - Doweling procedures, counter sunk screws -
Reduction of machined area- simplification by separation - simplification by amalgamation Design for machinability - Design

for economy - Design for clamp ability— Design for accessibility - Design for assembly.

UNIT -1V COMPONENT DESIGN — CASTING CONSIDERATION 9

Redesign of castings based on Parting line considerations - Minimizing core requirements, machined holes, redesign of cast
members to obviate cores. Identification of uneconomical design- Modifying the design - group technology - Computer

Applications for DFMA

UNIT-V DESIGN FOR THE ENVIRONMENT 9

Introduction — Environmental objectives — Global issues — Regional and local issues — Basic DFE methods — Design guide
lines — Example application — Lifecycle assessment — Basic method — AT&T’s environmentally responsible product
assessment - Weighted sum assessment method —Lifecycle assessment method — Techniques to reduce environmental impact
— Design to minimize material usage — Design for disassembly — Design for recyclability — Design for remanufacture — Design

for energy efficiency — Design to regulations and standards.

TOTAL: 45 PERIODS

COURSE OUTCOMES Cognitive Level
CO1 | Select relevant process; apply the general design principles for manufacturability Remember
CO2 | Factor influencing in design for manufacturing Understand
CO3 | Apply the design considerati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>