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2017 scheme

Course OQutcomes

Understand and visualize the objects with definite shape and dimensions

Analyze the shape and size of objects through differant views

Develop the lateral surfaces of the object

Create a 3D view using CAD software.

ldentity the interdisciplinary engineering components or systems through its graphical

representation

Understand basic concepts of mechanical engineering in the fields of energy and its
utilization, materials technology, manufacturing technigues, and transmission systems
through demonstrations,

Understand the application of energy sourcas in Power generation and utilization,
Engineering materials, manufacturing, and machining techniques leading to the latest
advancements and transmission systems in day to day activities

Apnly the skills in developing simple mechanical elements and processes
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1344 L ]

Know the use of periodic signals and Fourier series to analyze circuits and system
communications.

Explain the general linear system theory for continuous-time signals and digital signal
processing using the Fourier Transform and z-transform.

oy

AMTATIAT AN

:._MMMN_MHM“MME 17MAT31 Employ zppropriate numerical methods to solve algebraic and transcendental equations.
Apply Green's Theorem, Divergence Theorem and Stokes’ theorem in various applications
in the field of electro-magnetic and gravitational fields and fluid flow problems.
Determine the externals of functional and solve the simple problems of the calculus of
variations
Describe the mechanical properties of 3mﬁm_m. their alloys and various mades of failure
Understand the microstructures of ferrous and non-ferrous materials to mechanical

) properties

Material science HIMES2 Explain the processes of heat treatment of various alloys
Understand the properties and potentialities of various materials available and material
selaction procedures
Know about composite materials and their processing as well as applications
mx_u_m_.z thermodynamic systems, properties, Zeroth law of thermodynamics, temperature
scales and energy interactions
Determine heat, work, internal energy, enthalpy for flow & non flow process using First
and Second Law of Thermodynarmics

Basic 17ME33 Interpret behavior of pure substances and its applications to practical problems
thermodynamics Determine change in internal energy, change in enthalpy and change in entropy using TD
relations for ideal gases
Calculate Thermodynamics properties of real gases at all ranges of pressure,
temperatures using modified equation of state including Vander Waals equation, Redlich
N Wong equation and Beattie
““Mechanics of | 17ME34

materials

Understand simple, compound, thermal stresses and strains their relations, Poisson’s
ratio, Hooke's law, mechanical properties including clastic constants and their relations




Determine stresses, strains and deformations in bars with varying circular and rectangular
cross-scctions subjected to normal and temperature loads
Determine plane stress, principal stress, maximum shear stress and their orientations

using analytical method and Maohr's circle

Determine the dimensions of structural members including beams, bars and rods using
Energy methods and also stress distribution in thick and thin cylinders

Draw SFD and BMD for different beams including cantilever beams, simply supported
beams and overhanging beams subjected to UDL, UVL, Point loads and couplas

Determine dimensions, bending stress, shear stress and its distribution in beams of
circular, rectangular, symmetrical | and T sections subjected to point loads and UDL
Determine the dimensions of shafts based on torsional strength, rigidity and flexibility and
also elastic stability of columns wusing Rankin's and Euler’s theory

Describe the casting process, preparation of Green, Core, dry sand maolds and Sweep,
Shell, Investment and plaster malds

Explain the Pattern, Core, Gating, Riser system and lolt, Squeeze, Sand Slingar Molding
Machines

Compare the Gas fired pit, Resistance, Coreless, Flectrical and Cupola Metal Furnaces
Compare the Gravity, Fressure die, Centrifugal, Squeeze, slush and Continuous Metal

Explain the Solidification process and Casting of Non-Ferrous Metals
Describe the Metal Arc, TIG, MIG, Submerged and Atomic Hydrogen Welding processes

Explain the Resistance spot, Seam, Butt, Projection, Friction, Explosive, Thermit, Laser and
Electron Bearn Special type of welding process used in manufacturing

Describe the Metallurgical aspects in Welding and inspection methods for the quality
assurance of components made of casting and joining process

FExplain the construction & specification of various machine tools.
Describe various machining processes peartaining to relative motions between tool & work

; 17ME3S A A

Metal casting and mold castings
. fA45A

welding
used in manufacturing
[
Machine toolsand | 17ME3S B _ :
operations /458 piece.

Discuss different cutting tool materials, tool nomenclature & surface finish,
Apply mechanics of machining process to evaluate machining time.




Analyze tool wear mechanisms and eguations to enhance tool life and minimize
machining cost.

Sections of pyramids, prisms, cubes, cones and cylinders resting on their bases in 2D
Orthographic views of machine parts with and without sectioning in 20,

Sectional views for threads with terminclogies of 1SO Metric, BSW, square and acme,
sellers and American standard threads in 2D.

Hexagonal and square headed bolt and nut with washer, stud bolts with nut and lock nut,
flanged nut, slotted nut, taper and split pin

for locking counter sunk head screw, grub screw, Allen screw assemblies in 2D

Parallel key, Taper key, and Woodruff Key as per the 150 standards in 2D

single and double riveted lap joints, butt joints with single/double cover straps, cotter and

sketch split muff, protected type flanged, pin type flexible, Oldham’s and universal |
Assemblies from the part drawings with limits ,fits and tolerance given for Plummer block,

connecting rod, Screw Jack, Tailstock of lathe, Machine Vice and Lathe square tool paost in

Understand the objectives of metrology, methods of measurement, selection of
measuring instruments, standards of measuremeant

Describe slip gauges, wringing of slip gauges and building of slip gauges, angle
measurement using sine bar, sinc center, angle gauges,

optical instrumnents and straightness measurement using Autocollimator.

Explain tolerance, limits of size, fits, geometric and position tolerances, gauges and their

Computer aided | 17ME36 A

machine drawing | /464"
knuckle joint for two reds in 20
couplings in 2D
Ram bottom safety valve, 1.C. Engine

I 2D and 3D
and calibration of end bars.
Mechanical
measurements LISt
/468 desizn,

and metrology

Understand the principle of Johnson Mikrokator, sigma comparator, dial indicator, LVDT,
back pressure gauges, Solex comparators

and Zeiss Ultra Optimeter

Describe measurement of major diameter, minor diameter, pitch, angle and effective
diameter of screw threads by 2 —wire, 3 — wire

methods, screw thread gauges and tool maker’s microscope. -




Explain measurement of tooth thickness using econstant chord method, addendum
comparator methods and base tangent method,

composite error using gear roll tester and measurement of pitch, concentricity, run out
and involute profile

Understand laser interferometers and Coordinata measuring machines,

Explain measurement systems, transducers, intermediate modifying devices and
terminating devices,

Describe functioning of force, torque, pressure, strain and temperature measuring devices

Acquire experimentation skills in the field of material testing.

Develop theoretical understanding of the mechanical properties of materials by
performing experiments,

Apply the knowledge to analyze a material failure and determine the failure inducing
agent/s.

Apply the knowledge of testing methods in related areas.

Know how to improve structure/bahavior of materials for various industrial applications

To calibrate pressure gauge, tharmocouple, LVDT, load cell, micrometer..

To measure angle using Sine Center/ Sine Bar/ Bevel Protractor, alignment using
Autocollimator/ Roller set.

To demonstrate measurements using Optical Projector/Tool maker microscope, Optical
flats..

To measure cutting tool forces using Lathe/Drill tool dynamometer.,

To measure Screw thread parameters using 2-Wire or 3-Wire method, gear toath profile
using gear tooth vernier/Gear tooth micrometer,

l'c measure surface roughness using Tally Surf/ Mechanical Comparatar

Demaonstrate various skills of sand preparation, molding.

Demonstrate various skills of forging operations.

Wark as a team keeping up ethical principles

Materials testing | 17MEL37 A
lab JATA
_
Mechanical 17MELST B
measuremeants /478
and metrology lab
Foundry and 17MEL3S8A
forging lab / 484
Machine shop wwwam_‘m_mmw
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Perform turning , facing , knurling , thread cutting, tapering , eccentric turning and allied
operations, keyways / slots |, grooves

ctc using shaper

Perform gear toath cutting using milling machine

Understand the formation of cutting tool parameters of single point cutting tool using |




bench grinder / tool and cutter grinder,
sSurface Milling/slot Milling
Demonstrate precautions and safety norms followed in Machine Shop

e Exhibit interpersonal skills towards working in a team
L
N . s |dentify mechanisms with basic understanding of motion,
Kinematics of : ! : ; —
machines 17MEA2 « Comprehend motion analysis of planar mechanisms, gears, gear trains and cams.
«  Carry aut mation m.z.m_ﬁ_m of planar mechanisms, gears, gear trains and cams.
s Apply thermadynamic concepts to analyze the performance of gas power cycles including
propulsion systems. ;
e  Evaluate the performance of steam turbine components.
s Understand combustion of fuels and combustion processes in | C engines including
alternate fuels and pollution effect on environment.
Applied e »  Apply thermodynamic concepts to analyze turbo machines,
thermodynamics ) * Determine performance parameters of refrigeration and zir-conditioning systems.
il # Understand the principles and applications of refrigeration systams.
» Analyze air-conditioning processes using the principles of psychrometry and Evaluate
cooling and heating loads in an air conditioning system.
» Understand the working, applications, relevance of air and identify methods for
B o performance improvement,
» Identify and calculate the key fluid properties used in the analysis of fluid behavior,
« Understand and apply the principles of pressure, buoyancy and floatation
* Apply the knowledge of fluid statics, kinematics and dynamics while addressing problems
Eluid mechanics | 17ME44 of mechanical and chemical ,q_.._._m.._:_....mﬂ._:m,. o . .
s  Understand and apply the principles of fluid kinematics and dynamics,
* Understand the concept of boundary layer in fluid flow and apply dimensional analysis to
e form dimensionless numbers in terms of input output variables.
ﬁuffa » Understand the basic concept of compressible flow and CFD
. |4 Management and » Explain the development of management and the role it plays at different levels in an
5 engingering 17MESL organization.
economics Comprehend the process and role of effective planning, organizing and staffing for the




development of an organization.
Understand the necessity of good leadership, communication and coordination for
establishing effective control in an organization.

Understand engineering economics demand supply and its importance in economics
decision making and problem solving.

Calculate present worth, annual worth and IRR for different alternatives in economic
decision making.

Understand the procedure involved in estimation of cost for a simple component, product
costing and depreciation, its methods.

e

Cynamics of
machinery

17MES2

Determine the forces and couples for static and dynamic conditions of four bar and slider
crank mechanisms to keep the system in equilibrium. :

Determine magnitude and angular position of balancing masses under static and dynamic
condition of rotating masses in same and different planes.

Determine unbalanced primary, secondary forces and couples in single and multi-cylinder
engine.

Determine sensitiveness, isochronism, effort and power of porter and hartnell governors.
Determine gyroscopic couple and effects related to 2, 4 wheeler, plane disc, ship and
aeroplanes.

Understand types of vibration, SHM and methods of finding natural frequencies of simple
mechanical systems.

Detarmine equation of motion, natural frequency, damping factor, logarithmic decrement
of damped free vibration (5SDOF) systems,

Determine the natural frequency, force and motion Zgzijrm_o___ﬁ{ of single degree
freedom systems.

Determine equation of motion of rotating and reciprocating unbalance systems,
magnification factor, and transmissibility of forced vibration (SDOF) systems,

Turbo machines

17MES3

Able to give precise definition of turbomachinery

Identify various types of turbo machinery

Apply the Euler's eguation for turbomachinery to analyse energy transfer in
turbomachines

Understand the principle of operation of pumps, fans, compressors and turbines,

Perform the preliminary ﬂmﬂm: of turbomachines (pumps, rotary compressors and




turbines)
Analyze the performance of turbo machinery.

Design of machine

Describe the design process, choose matarials.
Apply the codes and standards in design process.
Analyze the behavior of machine components under static, impact, fatigue loading using

management

_ 17MESS failure theories,
elements =i . B .

Design shafts, joints, couplings.
Design of riveted and welded joints.
Design of threaded fasteners and powar screws
lustrate the principles, nomenclature and applications of refrigeration systems.
Explainvapor compression refrigeration system and identify methods for performance
improvement

Hétrigatation ana i Study the E_ul.ﬂ._:m _u.::n_Emm of air, vapor absorption, thermoelectric and steam-jet and

sibconditiontis 17MESS1 ,H_._c.:._;_c-mmocﬂ__n refrigeration m{muum_j.m - . o
Estimate the performance of air-conditioning systems using the principles of
paychometry.
Compute and Interpret cooling and heating loads in an air-conditioning system
Identify suitable refrigerant for various refrigerating systems
Describe the state of stress and strain in 20 and 3D elastic members subjected to direct
loads and thermal loads.

Theary of s R . .
elasticity 17MESS2 Analyse the structural E.mq.jwmau.wam_j‘ ratating u._m_.“mh no__,:,:.:m.

Analyse the torsional rigidity of circular and non-circular sections.
Analyse the stability of columns.
Understand the impeortance, functions and principles Human Resource Management and
process of Job analysis
Summarize the objectives of Human Resource planning, Recruitment and selection

Human resource 17MES53 procass

Understand the process involved in Placement, Training and development activities.

Understand the characteristics of an effective appraisal system and compensation
planning.

Dena

=

Adichy

Understand the issues related to employee welfare, grievances and discipline.




Mon traditional
machining

17MESS4

Understand the compare traditional and non-traditional machining processand recognize
the need for Non-traditional machining process.

Understand the constructional features, perfarmance parameters, process characteristics,
applications, advantages and limitations of USM, AIM and WIM.

Identify the need of Chemical and electro-chemical machining process along with the
constructional features, process parameters,

process characteristics, applications, advantages and limitations.

Understand the constructional feature of the cquipment, process parameters, process
characteristics, applications, advantages and limitations EDM & PAM.

Understand the LBM equipment, LBM parameters, and characteristics. EBM equipment
and mechanism of metal remaoval, applications,

advantages and limitations LBM & EBM.

Optimization
technigues

17MESG]

Understand the overview of optimization technigues, concepts of design space, constraint
surfaces and objective function.

Review differential calculus in finding the maxima and minima of functions of several
variables.

Formulate real-life problems with Linear Programming.

Solve the Linear Programming models using graphical and simplex methods.

Formulate real-life transportation, assignment and travelling salesman problems to find
the optimurn solution using transportation algarithms

Analyze the Queuing model for effective customer satisfaction

Apply dynamic programming to optimize multi stage decision problems.

Determine the level of inventory that a business must maintain to ensure smooth
operation,

Construct precedence diagram for series of activities in a huge project to find out
probability of expected comapletion time using

PERT-CPM networks. Also reduce the duration of project by method of crashing

Energy and
environment

17MESE2

sSummarize the basic concepts of energy, its distribution and general Scenario.

Explain different energy storage systems, energy management, audit and economic
analysis,

Summarize the environment eco system and its need far awareness.

Identify the various types of environment pollution and their effects.




Project
managament

17MESB4

Discuss the social issues of the environment with associated acts

Understand the mm_mn:a?. prioritization and initiation of individual projects and mqm.rmm_n.
role of project management.

Understand the work breakdown structure by integrating it with organization.

Understand the scheduling and uncertainty in projects.

Students will be able to understand risk management planning using project quality tools,
Understand the activities like purchasing, acguisitions, contracting, partnering and
collaborations related to performing projects.

Determine project progress and results through balanced scorecard approach

Draw the network diagram to calculate the duration of the project and reduce it using
crashing

Fluid mechanics &
machinery lab

17MELSY

Perform experiments to determine the coefficient of discharge of flow measuring devices,
Conduct experiments an hydraulic turbines and pumps to draw characteristics.

Test basic perfarmance parameters of hydraulic turbines and pumps and execute the
knowledge in real life situations.

Determine the energy flow pattern through the hydraulic turbines and pumps

Exhibit his competency towards preventive maintenance of hydraulic machines

Energy lab

17MELSE

Perform experiments to determine the properties of fuels and oils.

Conduct experiments on engines and draw characteristics.

Test basic performance parameters of 1.C. Engine and implement the knowledge in
industry.

identify exhaust emission, factors affecting them and report the remadies.

Determine the energy flow pattarn through the | C Engine

Exhibit his competency towards preventive maintenance of |C engines.

Finite element
analysis

17MEB]

Understand the concepts behind formulation methods in FEM.

Identify the application and characteristics of FEA elements such as bars, beams, plane
and iso-parametric elements.

Develop element characteristic equation and generation of global eguation.

Ahle to apply suitable boundary conditions to a global equation for bars, trusses, heams,
circular shafts, heat transfer, fluid flow, axi symmetric and dynamic problems and solve
them displacements, stress and strains induced.




= Able to define Automation, CIM, CAD, CAM and explain the differences between these
COncepts.

» Solve simple problems of transformations of entities on computer screen.d@

s Explain the basics of automated manufacturing industries through mathematical maodels

Computer . and analyze different types of automated flow lines.@
integrated 17MER2 *  Analyze the aytomated flow linesto reduce down time and enhance prod uctivity.
manufacturing * Explain the use of different computer applications in manufacturing, and able to prepare

part programs for simple jobs on CNC machine tools and

» robot programming.

* Visualize and appreciate the modern trends in Manufacturing like additive manufacturing,

_ Industry 4.0 and applications of Internet of Things leading to Smart Manufacturing

* Understand the basic modes of heat transfer,

* Compute temperature distribution in steady-state and unsteady-state heat conduction

* Understand and interpret heat transfer through extended surfaces.

Heat transfor 17MEG3 » Interpret and compute forced and free convective heat transfer.

» Explain the principles of radiation heat transfer and understand the numerical formula for
heat conduction problems.

_ | * Design heat exchangers using LMTD and NTU methods.

*  Apply engineering design tools to product dasign.

* Design mechanical systems involving springs,belts and pullays.

* Design different types of gears and simple gear boxes for different applications,

e Design brakes and clutches,

17ME&d * Design hydrodynamic bearings for different zapplications.

» Select Anti friction bearings for different applications using the manufacturars, catalogue.

* Develop proficiency to generate production drawings using CAD software,

* Become good design engineers through learning the art of working in a team with
morality and ethics .

* Understand mathematical characteristics of partial differential cquations.

Design of machine
elements ii

Leesin _.,.w._w.:c:m__ s Explain how to classify and computationally solve Euler and Navier-Stokes equations.
|, £ “_u. Al 17MEBS1 * Make use of the concepts like accuracy, stability, consistency of numerical methads for
fluid dynamics

the governing equations.

« [dentify and _Eﬂ__,.mami. numerical ﬁmnj:ﬁ.cmm..hoﬁ space and time integration of partial

EARIATARA -1




Mechanics of

differential equations.

Conduct numerical experiments and carry out data analysis.

Acquire basic skills on programming of numerical methods used to sclve the Governing
equations )

To identify the properties of fiber and matrix materials used in commercial composites, as
well as some common manufacturing tachnigues,

To predict the failure strength of a laminated compaosite plate

Understand the linear elasticity with emphasis on the difference bhetween isotropic and

Acquire the knowledge for the analysis, design, optimization and test simulation of
advanced composite structures and Components. :

Able to understand the concept of different metal forming process.
Able to approach metal forming processes both analytically and numerically

Able to develop approaches and solutions to analyze metal forming processes and the

To identify the different parts of an automabile and it's working®
To understand the warking of transmission and braking systems®@
To comprehend the working of steering and suspension systemsz

To know the cause of automaobile emissions, its effects on environment and methods to

Understand the basic concepts of energy audit and energy management

Explain different types of energy audit, maximizing and optimizing system efficiency.
summarize energy management systems, prepare and present energy audit repart
|dentify energy saving potentizl of thermal and electrical systems

Discuss Energy audit instruments, Procedures and Technigues.

Identify the hazards around the work environment and industries.

| composite 17MEBS2
materials anisotropic material behaviour.
Metal forming 17MEBRS3 Able to design metal forming processes
| associated problems and flaws.
Automaobile :
: ; 17MEBSS . i
engineering To learn various types of fuels and injection systemsE
reduce the emissions
Energy auditing 17MEBS]
3 Understand the basic safety terms.
el
17MERRZ

1 i_..._h_

Use the safe measures while performing work in and around the work area of the
available laboratories.

Able to recognize the sign boards and its application.




s Able to demonstrate the portable extinguishers used for differant class of fires.

« Able to write the case studies by sharing expericnce of the employees working in
housekeeping, laborataries like workshops,

= alectrical labs, machine shops, electronics and computer laboratories.

s Able to understand and report the case studies from various references (text boaks, news
report, journals, q._m._,::m industries like power stations, manufacturing and maintenance).

» Understand maintenance objectives and evaluate various maintenance strategies for
process plant application, Develop necessary planning and scheduling and control of
preventive maintenance activities.

* FEvaluate reliability of a simple plant companent and system.

*° Understand and apply the advanced concepts such as RCM and advantages for a company

17MEBE3 erploying them

* Understand and apply the advanced concepts such as TPM and advantages for a company
employing

* Apply the principles of condition monitoring systems.

e Apply the mechanical condition monitoring technigues and analyze the data used in
condition monitaring

e Explain the various approachas of TOM

» Infer the customer perception of quality

17MEBE4 » Analyze customer needs and pereeptions to design feedback systems.

*  Apply statistical tools for continuous imarovement of systems

* Apply the tools and technigue for effective implementation of TQM.

s Perform experiments to determine the thermal conductivity of a metal rad

» (Conduct experiments to determine convective heat transfer coefficient for free and
forced convection and correlate with thearetical values.

*  Estimate the effective thermal resistance in composite stabs and efficiency in pin-fin

» Determine surface emissivity of a test plate

*  Estimate performance of a refrigerator and effectiveness of fin

* Calculate temperature distribution of study and transient heat conduction through plane
wall, cylinder and fin using numerical approach.

* Demonstrate the basic features of an analysis package.

17MELEE [
_ *  Use the modern tools to formulate the problem, and able to create geometry, descritize, | -

Maintenance
engineering

Total quality
management

Heat transfer lab | 17MELGT

- - | /AnalysisiLab (Fea)




apply

boundary condition to solve problems of bars, truss, beams, plate to find stress with
different loading conditions.

Demanstrate the deflection of beams subjected to point, uniformly distributed and
varying loads further to use the available results to draw shear force and bending mament
diagrams.

Analyze the given problem by applying basic principle to solve and demonstrate 1D and
20 heat transfer with conduction and convection boundary conditions.

Carry out dynamic analysis and finding natural frequencies for wvarious boundary
conditions and also analyze with forcing function

Encrgy
engineering

Fluid power
systems

rantn o o Gontrok
1 énginearing

17METL

17MET2

Summarize the basic concepts of thermal energy systems,

|dentify renewable energy sources and their utilization.

Understand the basic cancepts of solar radiation and analyze the working of solar PV and
thermal systems.

Understand principles of energy conversion from alternate sources including wind,
geathermal, ocean, biomass, biogas.

Understand the concepts and applications of fuel cells, thermoelectric convertor and
MHD generatar,

ldentily methods of energy storage for specific applications

Identify and analyze the functional requirements of z fluid power transmission system for
a given application.

Visualize how a hydraulic/pneumatic circuit will work to accomplish the function.

Design an appropriate hydraulic or pneumatic circuit or combination circuit like electro-
hydraulics, electro-pneumatics for 2 given application,

Select and size the different components of the circuit.

Develop a comprehensive circuit diagramby integrating the components selected for the
given application.

17MET3

Recognize control systerm and its types , control actians

Determine the system governing equations for physical models(Electrical, Thermal,
Mechanical, Electro Meachanical)

Calculate the gain of the system using block diagram and signal flow graph

llustrate the response of 1st and 2nd order systems




Determine the stability of transfer functions in n_n_:..n__.mx domain and frequency domain
Employ state equations to study the controllability and observability

Design of thermal
equipments

17ME741

Ta have complete knowledge of heat exchanger and its applications

To be able to design shell and tube heat exchanger

To be able to select and design of steamn heat condenser and compact heat exchanger
condenser and heat pipes for various application

Tribology

17MET42

Understand the fundamentals of tribology and associated parameters.

Apply concepts of tribclogy for the performance analysis and design of components
experiencing relative motion.

Analyse the reguirements and design hydrodynamic journal and plane slider bearings for
a given application, )

Select proper bearing materials and lubricants for a given tribological application.

Apply the principles of surface engineering for different applications of tribology

Financial
managament

Design for
Manufacturing

17MET743

Measure the returns from engineering projects of differing risks and present a risk-return
tradeoff relationship

Determine the financial ratios and profitability margins of projects to evaluate economic
wviability to accept or reject the project.

Evaluate cost break ups of engineering projects and processes to determine and control
the prohibitive cost components

Apply a Enginecring Asset Management techniques to evaluate the sconomic value of
physical assets.

17MET44

Dascribe the differant types of manufacturing systems and compare their suitability for
economic production of varicus components and products,

identify factors and causing mechanisms of the defects likely to occur with different
manufacturing processes in producing mechanical products and the relevant design
approaches to rectify them.

Select proper materials and manufacturing processes for designing products/components
by applying the relevant principles for ease and econamic praduction.

Y hmw;.mnﬁ____.amﬁm rials
ECT AR MEMS

| 17ME745

Describe the methods of controlling vibration using smart systems and fabrication
methods of MEMS.

Explain the principle concepts of Smart materials, structures, Fibre aptics, ER & MR Fluids,
Biomimetics and MEMS with principles of working,




Analyze the properties of smart structures, MEMS, with the applications and select
suitable procedure for fabrication.

Summarize the methods and uses of Micro fabrications, Biomimetics, typas of polymers
used in MEMS, Fibre optics, giezoelectric sensing and actuation.

Automotive
electronics

Fracture
mechanics

Mechatronics

Mechanical
vibrations

Design laboratary

17METS]

Explain the electronics systems used for control of automohiles |
Select sensars, actuators and control systems usad in automobiles
Diagnose the faults in the sub systerms and systems used automobile

17METS2

Develop basic fundamental understanding of the effects of crack like defects on the
performance of aerospace, civil, and Mechanical Engineering structures.

Learn to select appropriate materials for enginesring structures to insure am_:._mmm.
tolerance.

Learn to employ modern numerical metheds to determine critical crack sizes and fatigue
crack propagation rates in enginearing structures.

Gain an appreciation of the status of academic research in field of fracturc mechanics

17MET53

llustrate various components of Mechatronics systems.
Assess various contral systems used in automation.
Develop mechanical, hydraulic, pneumatic and electrical control systems

17METS4

17MELTE

Understand and characterize the single and multi degrees of freadom systams subjected
to free and forced vibrations with and without damping.

Understand the method of vibration measurements and its controlling.

Understand the concept of dynamic wibrations of a continuous systems.

To understand the working principles of machine elements such. as Gowvernors,
Gyroscopes etc.,

To identify forces and couples in rotating mechanical system components.

To identify vibrations in machine elements and design appropriate damping methods and
to determine the critical speed of a rotating shaft.

To measure strain in varicus machinc elements using strain gauges

To determine the minimum film thickness, load carrying capacity, frictional torque and
pressure distribution of journal bearing.

To determine strain induced in a structural member using the principle of photo-elasticity. |

17MELT7?

Generate CNC Lathe part program for Turning, Facing, Chamfering, ﬁS:E:m Step
turning, Taper turning, _n:.n:_ ar interpolation etc.




manufacturing lab

Generate CNC Mill Part programming for Point to point motions, Line motions, Circular
interpolation, Contour motion, Pocket milling- circular, rectangular, Mirror commands ezc.
Use Canned Cycles for Drilling, Peck drilling, Boring, Tapping, Turning, Facing, Taper
turning Thread cutting etc.

Simulate Tool Path for different Machining operations of small companents using CNC
Lathe & CNC Milling Machine.

Use high end CAM packages for machining complex parts; use state of art cutting tools
and related cutting parameters; optimize cycle time; set up and cut part an.

Understand & write programs for Robot control; understand the operating principles of
hydraulics, pneumatics and m._mnﬂo pncumatic systems

Understand the meaning, definitions, scope; nead, phases and taechnigues of operations
research.

Formulate as L.P.P and derive optimal sclutions to linear programming problems by
graphical method, Simplex method, Big-M method and Dual Simplex method.

Formulate as Transportation and Assignment problems and derive optimum solutions for
transportation, Assignment and travelling szlesman problems,

Solve problems on game theory for pure and mixed strategy under competitive
environment.

Solve waiting line problems for M/M/1 and M/M/K queuing models.

Construct network diagrams and determine critical path, floats for deterministic and PERT
networks including crashing of Metworks,

Determine minimum processing times for sequencing of n jobs-2 machines, n jobs-
3machines,n jobs-m machines and 2 jobs-n machines using Johnson's algorithm.

Understand the different process of Additive Manufacturing. using Palymer, Powder and
Mano materials manufacturing. .

Analyse the different characterization technigues.

Describe the various NC, CNC machine programing and Automation technigues

==

Operations 17MES]
research
Additive
1 ; 17MEB2
manuiacturing
{-
17MEEZ]

= Ciylygenics

s FRD

To be able to understand the cryogenic system.
To have complete knowledge of cryogenic refrigaration system

To be able to design gas separation and gas purification system

To able to solve the problem in , insulation, storage of cryogenic liquids

To be able to apply cryagenic in various-areas and to be able take up research in




Cryogenics

Experimental
strass analysis

17MES32

Explain and the elastic behavior of solid bodies.

Describe stress strain analysis of mechanical systems using electrical resistance strain
gauges.

Understand the experimental methods of determining stresses and strains induced.

Apply the coating technigues to determine the stresses and strains.

Theaory of
plasticity

Green
nanufacturing

17MES33

17MEB34

Understand stress, strain, deformations, relation between stress and strain and plastic
deformation in solids.

Understand plastic stress-strain relations and associated flow rules,

Perform stress analysis in beams and bars including Material nonlinearity.

Analyze the yielding of a material according to different yield theory for a given state of
stress.

Interpret the importance of plastic deformation of metals in enginzering pro blems

Understand the basic design concepts, methods, tools, the key technologies and the
operation of sustainable green manufacturing.

Apply the principles, technigues and methods to customize the learned generic concepts
to meet the needs of a particular industry/enterprise.

ldentify the strategies for the purpose of satisfying a set of given sustainable green
manufacturing requirements.

Design the rules and processes to meet the market nzed and the green manufacturing
requirements by selecting and evaluating suitable technical, managerial / project
management and supply chain management scheme.

Product life cycle
management

17MEZ35

Explain the various strategies of PLM and Product Data Management
Descrine decomposition of aroduct design and model simulation
Apply the concept of New Product Development and its structuring.
Analyze the technelogical torecasting and the tools in the innovation.,
Apply the virtual product development and model analysis

B.E.M.Tech. Ph.D

Adichunchanagid Institute of Technology
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18EMEL5/25

Understand and wvisualize the objects with definite shape and
dimensions

Analyze the shape and size of ohjects through different views
Develop the lateral surfaces of the object

Create a 30 view using CAD software,

Identify the interdisciplinary engineering components or systems
through its graphical representation

Understand basic concepts of mechanical engineering in the fields
of energy and its utilization, materials technology, manufacturing
technigues, and transmission systems through demonstrations.
Understand the application of energy sources in Power generation
and utilization, Enginesring materials, manufacturing, and
machining techniques leading to the latest advancements and
transmission systems in day to day activities

Apply the skills in developing simple mechanical elements and
processes

18MATIL

Profassor and Head

Departmeant of ?_.mnT m:._um_

Use Laplace transform and inverse Laplace transform in solving

differential/ integral equation arising in netwerk analysis, control
systems and other fields of engineering.

Demonstrate Fourier series to study the behaviour of periodic functions

and their applications in system communications, digital signal
processing and field theory.

Enga.

w)?mw.f_”m use o_“ Fourier transform and 2-transform to ____._mqm».m

BE M. ech,PhD ;




discrete/continuous function arising in wave and heat propagation,
signals and systems.

Solve first and second order ordinary differential equations arising in
engineering problems using single step and multistep numerical
methods.

Determine the externals of functionals using caleulus of variations and
solve problems arising in dynamics of rigid bodies and vibrational
analysis.

MECHANICS OF
MATERIALS

12MES2

* Understand simple, compound, thermal stresses and strains their
relations and strain energy.

s Analyze structural members for stresses, strains and defarmations.

* Analyze the structural members subjected to bending and shear
loads.

» Analyze shafts subjected to twisting loads.

*  Analyze the short columns for stability.

BASIC

THERMODYNAMICS-

- h:T:‘? -

18ME33

* Explain fundamentals of thermodynamics and evaluate energy
interactions across the boundary of thermadynamic systems.

* Evaluate the feasibility of cyclic and non-cyclic processes using 2nd
law of thermodynamics.

" pv.v_{ the knowledge of entropy, reversibility and irreversibility to
solve numerical problems and apply 1st law of thermodynamics to
closed and open systems and determine quantity of enargy
transfers and change in properties.

* Interpret the behavior of pure substances and its application in
practical problems,

* Recognize differences between ideal and real gases and evaluate
thermodynamic properties of ideal and real gas mixtures using
various relations.

Dr. G. M. SATYANARBAYANA
B.E.M ech PRD
Professor and Hea
Department n_ﬁ Mechanical Engg.
Ldichunchanagiri Institute of Technoloay,
e }:]_.:.:J. - BF7 «¢




Understand the mechanical properties of metals and their alloys.
Analyze the various modes of failure and understand the
microstructures of ferrous and nonferrous materials.

Describe the processes of heat treatment of various alloys.

Acqguire the Knowledge of composite materials and their production
process as well as applications.

Understand the properties and potentialities of various materials
available and material sclection procedures.

Explain the construction & specification of various machine tools,
Discuss different cutting tool materials, tool nomenclature &
surface finish.

Apply mechanics of machining process to evaluate machining time.
Analyze tool wear mechanisms and equations to enhance tool life
and minimize machining cost. Understand the concepts of different
meatal forming processes.

CO&: Apply the concepts of design of sheet metal dies to design
different dies for simple sheet metal components.

MATERIAL SCIENCE T
METAL CUTTING
AMND FORMING- 1BME3SA
METAL CASTING AND
WELDING- 13ME3EE

#qh-
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.rﬁ.r.#.. i -W.,u...qﬁ LB
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Describe the casting process and prepare different types of cast
products,

Acquire knowledge on Pattern, Core, Gating, Riser system and to
use Jolt, Squeeze, Sand Slinger Moulding machines,

Compare the Gas fired pit, Resistance, Coreless, Flactrical and
Cupola Metal Furnaces.

Compare the Gravity, Pressure die, Centrifugal, Squeeze, slush and
Continuous Metal mold castings.

Understand the Solidification process and Casting of Mon-Ferrous
Metals.

Describe the Metal Arc, TIG, MIG, Submerged and Atomic Hydrogen
Welding processes etc, used in manufacturing.

Describe methods for the quality assurance of components made of




COMPUTER AIDED

casting and joining procass

Identify the national and international standards pertaining to
machine drawing.

Understand the importance of the linking functional and
visualization aspects in the preparation of the part drawings
Apply limits and tolerances to assemblies and choose appropriate
fits for given assemblies.

Interpret the Machining and surface finish symbols an the
component drawings.

Preparation of the part or assembly drawings as per the
conventions.

MACHINE DRAWING- 18ME2BA
MECHANICAL
MEASUREMEMNTS 18ME3ER
AND METROLOGY- _
MATERIAL TESTIMNG

| LAB 18MEL37A

Understand the objectives of metrology, methods of measurement,
standards of measurement & various measurement parameters.
Explain tolerance, limits of size, fits, geometric and position
tolerances, gauges and their design Understand the working
principle of different types of comparators,

Describe measurement of major & minor diameter, pitch, angle and
effective diameter of screw threads,

Explain measurement systems, transducers, intermediate modifying
devices and terminating devices.,

Describe functioning of force, tarque, pressure, strain and
temperature measuring devices.

Acquire experimentation skills in the field of material testing,
Develop theoretical understanding of the mechanical properties of
materials by performing experiments.

Apply the knowledge to analyze a material failure and determine
the failure inducing agent/s.

Apply the knowledge of testing methods in related areas.
Understand how to improve structure/behavior of materials far

Dr. G. M. SATYARARAYANA
B.E. M. ech,FhD
Professor and Head
rment of Mechanicz! Engg.
tute of Techpology.
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various industrial applications.

MECHANICAL
MEASUREMENTS
AND METROLOGY
LAB

15MEL37B

Understand Calibration of pressure gauge, thermocouple, LVDT,
load cell, micrometer,

Apply concepts of Measurement of angle using Sine Centre/ Sine
Bar/ Bevel Protractor, alignment using Autocollimator/ Roller set,
Demonstrate measurements using Optical Projector/Tool maker
microscope, Optical flats.

Analyze tool forces using Lathe/Drill tool dynamometar.

Analyze Screw thread parameters using 2-Wire or 3-Wire method,
gear tooth profile using gear tooth Vernier/Gear tooth micrometer
COB: Understand the concepts of measurement of surface
roughness,

WORKSHOP AMD
MACHINE SHOP
PRACTICE-

18MEL3EA .

To read working drawings, understand operational symbols and
execute machining operations. Prepare fitting models according to
drawings using hand tools- V-block, marking zauge, files, hack saw,
drills etc,

Understand integral parts of lathe, shaping and milling machines
and various accessories and attachments used.

04: Select cutting parameters like cutting speed, feed, depth of cut,
and tooling for various machining operations.

Perform cylindrical turning operations such as plain turning, taper
turning, step turning, thread Cutting, facing, knurling, internal
thread cutting, eccentric turning and estimate cutting time.
CO6&:Perform machining operations such as plain shaping, inclined
shaping, keyway cutting, Indexing

FOUNDRY, FORGING
AND WELDING LAB-

15MEL3EB

Demaonstrate various skills in preparation of molding sand for
conducting tensile, shear and compression tests using Universal
sand testing machine.

Demaonstrate skills in determining permeability, clay content and
Grain Fineness Number of base sands.

Ur. G. M. SATYANARAYANA
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*  Demonstrate skills in preparation of forging models involving
upsetting, drawing and bending

ADDITIONAL
MATHEMATICS —I-

18MATDIP3L

| CONSTITUTION OF
MDA,
PROFESSIONAL
ETHICS AND CYBER
LAW

18CPC33/49

Complex Analysis,
Probahility and
Statistical Methods

18MATAT

Apply concepts of complex numbers and vector algebra to analyze the
problems arising in related area.

Use derivatives and partial derivatives to calculate rate of change of
multivariate functions.

Analyre position, velocity and acceleration in two and three dimensions
of vector valued functions.

Learn technigues of integration including the evaluation of double and
triple integrals,

|dentify and salve first order ordinary differential equations.

Have constitutional knowledge and legal literacy.

Understand Engineering and Professional ethics and responsibilities of
Engineers.

Understand the the cybercrimes and cyber laws for eyber safety
measuras.

Use the concepts of analytic function and complex potentials to solve
the problems arising in electromagnetic field theory.

Utilize conformal transformation and complex integral arising in aerofoil
theory, fluid flow visualization and image processing.

Apply discrete and continuous probability distributions in analyzing the
probability madels arising in engineering field.

Make use of the correlation and regression analysis to fit a suitable
mathematical model for the statistical data.

Construct joint probability distributions and demonstrate the validity of
testing the hypathesis.

APPLIED
HERMODYNAMICS-

— i

18ME42

Dr. G. M. SATYANARAYARA

Professor and He .J,n_
Bepart-n=rt of Mechanical Engg.
huneh titute of Technalogy,

ey
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+  Apply thermodynamic concepts to analyze the performance of gas
power cycles.

= Apply thermodynamic concepts to analyze the performance of
vapour power cycles,




Understand combustion of fuels and performance of | C engines.
Understand the principles and applications of refrigeration systems.
Apply Thermodynamic concepts to determine performance
parameters of refrigeration and air-conditicning systems.
Understand the working principle of Air compressars and Steam
nozzles, applications, relevance of air and identify meothods for
performance impravement,

FLUID MECHANICS-

|dentify and calculate the key fluid properties used in the analysis of
fluid behavior.

Explain the principles of pressure, buoyancy and floatation

Apply the knowledge of fluid statics, kinematics and dynamics while
addressing problems of mechanical and chemical engineering.
Describe the principles of fluid kinematics and dynamics.

Explain the concept of boundary layer in fluid flaw and apply
dimensional analysis to form dimensionless numbers in terms of
input output variables,

lustrate and explain the basic concept of compressible flow and
CFD

13ME43
KINEMATICS OF
MACHINES- 13ME44
METAL CUTTING
AND FORMING- 18ME45A

Knowledge of mechanisms and their motion.

Understand the inversions of four bar mechanisms.

Analyze the velocity, acceleration of links and joints of mechanisms,
Analysis of cam follower motion for the maotion specifications.
lUnderstand the working of the spur gears.

Analyze the gear trains speed ratio and torgue,

Explain the construction & specification of various machine tools.
Discuss different cutting tool materials, tool nomeanclature &
surface finish.

Apply mechanics of machining process to evaluate machining time.
Analyze tool wear mechanisms and equations to enhance tool life

ARAVANA




and minimize machining cost. Understand the concepts of different
metal forming processes,

s Apply the concepts of design of sheet metal dies to design different
dies for simple sheet metal components.

* Describe the casting process and propare different types of cast
products,

* Acquire knowledge on Pattern, Core, Gating, Riser system and to
use Jolt, Squeeze, Sand Slingar moulding machines,

s Compare the Gas fired pit, Resistance, Coreless, Electrical and
Cupola Metal Furnaces. -

METAL CASTING AND »  Compare the Gravity, Pressure die, Centrifugal, Squeeze, slush and
WELDING- 18MEASB Continuous Metal mould castings.
e  Understand the Solidification process and Casting of Non-Ferrous
Metals.

*  Describe the Metal Arc, TIG, MIG, Submerged and Atomic Hydrogen
Welding processes etc. used in manufacturing.

* Describe methods for the quality assurance of components madea of
casting and joining process

+ |dentify the national and international standards pertaining to
machine drawing.

* Understand the importance of the linking functional 2nd
visualization aspects in the preparation of the part drawings

COMPUTER AIDED = Apply limits and tolerances to assemblies and choosc appropriate

MACHINE DRAWING- 1BME4GA fits far given assemblies,

* Interpret the Machining and surface finish symbals on the
compaonent drawings.

e Preparation of the part or assembly drawings as per the

’ conventions.

MECHANICAL | 18MELGR »  Understand the objectives of metrology, methods of measurement,
r-w. : —
Professor and Haod
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MEASUREMENTS
AMND METROLOGY-

MATERIAL TESTING
LAB-

MECHAMICAL
MEASUREMENTS
AND METROLOGY
LAB-

18MEL4TA

13MELATB

standards of measurement & various measurement parameters,

# Explain tolerance, limits of size, fits, geometric and position
tolerances, gauges and their design Understand the working
principle of different types of comparators.

# Describe measurement of major & minor diameter, pitch, angle and
effective diameter of screw threads,

» Explain measurement systems, transducers, intermediate modifying
devices and terminating devices..

s Describe functioning of force, targue, pressure, strain and
lemperature measuring devices.

Acquire experimentation skills in the field of material testing.
Develop thearetical understanding of the mechanical properties of
materials by performing cxpoeriments.

Apply the knowledgs to analyze a material failure and determine the
failure inducing agent/s.

Apply the knowledge of testing methods in related areas.
Understand how to improve structure/behavier of materials for various
industrial applications.

s Understand Calibration of pressure gaupe, thermocouple, LVDT,
load cell, micrometer.

*  Apply concepts of Measurement of angle using Sine Centre/ Sine
Bar/ Bevel Pretractor, alignment using Autocollimator/ Roller sat.

» Demonstrate measurements using Optical Projector/Tool maker
microscope, Optical flats.

* Analyze tool forces using Lathe/Drill too! dynamometer,

»  Analyze Screw thread parameters using 2-Wire or 3-Wire method,
gear tooth profile using gear tooth Vernier/Gear tooth micrometer

= Understand the concepts of measurement of surface roughness,




WORKSHOP AMD
MACHIMNE SHOP
PRACTICE-

1BMELABA

FOUMDRY, FORGING
AND WELDING LAB-

MANAGEMENT AND
ECONOMICS-

18MELAEE

To read working drawings, understand operational symbols and
execute machining operations, Prepare fitting models according to
drawings using hand tools- V-block, marking gauge, files, hack saw,
drills etc.

Understand integral parts of lathe, shaping and milling machines
and various accessories and attachments used.

Select cutting parameters like cutting speed, foed, depth of cut, and
tooling for various machining operations.

Perform cylindrical turning operations such as plain turning, taper
turning, step turning, thread Cutting, facing, knurling, internal
thread cutting, eccentric turning and estimate cutting time.
Perform machining operations such as plain shaping, inclined
shaping, keyway cutting, Indexing and Gear cutting and astimate
cutting time.

13ME51

Understand needs, functions, roles, scope and evolution of
Management,

Understand importance, purpose of Planning and hierarchy of
planning and also53nalyse its types. Discuss Decision making,
Organizing, 5taffing, Directing and Controlling.

Select the best econamic mode! from various available alternatives.
Understand various interest rate methods and implement the
suitable ane, .

Estimate various depreciation values of commaodities.

Prepare the project reports affectively.

Understand needs, functions, roles, scope and evolution of
Wanagement

Understand importance, purpose of Planning and hierarchy of
planning and alsoS4nalyse its types. Discuss Decision making,
Organizing, Staffing, Directing and Controlling.

Select the best ecanomic model from various available alternatives.




DESIGN OF MACHINE
ELEMEMNTS I-

18MES2

* Understand various interest rate methods 2nd im plement the
suitable one.

Apply the concepts of selection of materials for given mechanical
components.

List the functions and uses of machine elements used in mechanical
systems.

Apply codes and standards in the design of machine elements and
selact an element based on the Manufacturer’s catalegue.

Analyze the performance and failure modes of mechanical components
subjected to combined loading and fatigue loading using the concepts
of theorias of failure.

Demonstrate the application of engineering design tools to the design
of machine components like shafts, couplings, power screws, fasteners,
welded and riveted joints.

Understand the art of working in a team,

DYMNAMICS OF
MACHINES-

18MES3

Analyze the mechanisms for static and dynamic eguilibrium,

Carry out the balancing of rotating and reciprocating masses

Analyze different types of governors usad in real life situation.

Analyze the gyroscopic effects on disks, mma_qm.zmm, stability of ships, two
and four wheelers

Understand the free and forced vibration phenomenan.

Determine the natural frequency, force and motion transmitted in
vibrating systems.

| TURBO MACHINES-
Al Al ...,_..,f._._ﬁ.
ne 1 ech. phd

T e

18MES4

Model studies and thermodynamics analysis of turbomachines.
Analyze the energy transfer in Turbo machine with degree of reaction
and utilisation factor.

Classify, analyze and understand various type of steam turbine.

.eor and HEFD .
, ~f pechanical NS
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Classify, analyze and understand various type of hydraulic turhine.
Understand the concept of radial power absorbing machine and the
problems invalved during its aperation.

Identify and analyze the functional requirements of a fluid power
transmission system for a given application.
Visualize how a hydraulic/pneumatic circuit will work to accomplish the

Design an appropriate hydraulic or pneumatic circuit or combination
circuit like electro-hydraulics, electro- pneumatics for a given

Select and size the different components of the circuit,
Develop a comprehensive circuit diagram by integrating the
compoanents selected for the given application

Explain the concept and scope of operations management in a business

Recognize the role of Operations management amaong various business
functions and its role in the organizations’ strategic planning and
gaining competitive advantage,

Analyze the appropriateness and applicability of a range of operations |
management systems/maodels in decision making.

Assess a range of strategies for improving the efficiency and

effectiveness of organizational operations.

Evaluate a selection of frameworks used in the design and delivery of

Perform experiments to determine the coefficient of discharge of flow

function,
FLUID POWER
ENGINEERING- 18MESS5
application.
context
OPERATIONS
MAMAGEMENT- 13MESH
operations
FLUID MECHANICS measuring devices,
AND MACHIMES LAB- 18MELS?

Conduct experiments on hydraulic turbines and pumps to draw
characteristics,

Test basic performance parameters of hydraulic turbines and pumps

ofessor ar gy e
,mu_.. : nMechanical Engg.
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and execute the knowledge in real life situations,

Determine the energy flow pattarn through the hydraulic turbines and
pUMpPSs.

Exhibit his competency towards preventive maintenance of hydraulic
machines.

EMERGY
CONVERSION
LABORATORY-

Ferform mxnm:%msﬁm to determine the properties of fuels and oils.
Conduct experiments on engines and draw characteristics.
Test basic performance parameters of |.C. Engine and implement the

Identify exhaust emission, factors affecting them and exhibit his
competency towards preventive maintenance of IC engines

EMNVIRONMENTAL
STUDIES-

FINITE ELEMENT
METHODS-

Understand the principles of ecology and environmental issues that
apply to air, land, and water issues on a global scale,
Develop critical thinking and/or observation skills, and apply them to

analysis of a problem or guestion related to the environment.
Demonstrate ecolopgy knowladge of a complex relationship between

Apply their ecological knowledge to illustrate and graph a problem and
describe the realities that managers face when dealing with complex

» Identify the application and characteristics of FEA elements such as
hars, beams, plane and iso- parametric elements,
s Develop element characteristic equation and generation of global

18MELS8 knowledge in industry.
the
15CIW55
biotic and abiotic components.
issues.
equation.
18MEBL

»  Formulate and solve Axi-symmetric and heat transfer problems.

= Apply suitable boundary conditions to a global equation for bars,
trusses, beams, circular shafts, heat transfer, fluid flow, axi-
symmetric and dynamic problems




DESIGN OF MACHINE
ELEMEMNTS |l Course
Code

1BMEGZ

HEAT TRANSFER-

18MEB3

Apply design principles for the design of mechanical systems
involving springs, belts, pulleys, and wire ropes.

Design different types of gears and simple gear boxes for relevant
applications.

Understand the design principles of brakes and cluiches.

Apnply design concepts of hydrodynamic bearings for different
applications and select Anti friction bearings for different
applications using the manufacturers, catalogue,

Apply engineering design tools to product design.

Become good design enginears throwgh learning the art of working
in a team. -

Understand the modes of heat transfer and apply the basic laws to
formulate engineering systems. Understand and apply the basic
laws of heat transfer to extended surface, composite material and
unsteady state heat transfer problems.

Analyze heat conduction through numerical methods and apply the
fundamental principle to solve radiation heat transfer problems,
Analyze heat transfer due to free and forced convective heat
transfer.

Understand the design and performance analysis of heat
exchangers and their practical applications, Condensation and
Boiling phenomena.

MON-TRADITIOMAL
MACHINING-

18MEG4L

Understand the compare traditicnal and non-traditional machining
process and recognize the need for Mon- traditional machining
process.

Understand the constructional features, performance parameters,
process characteristics, applications, advantages and limitations of
LUSM, AIM and WINM.

Identify the need of Chemical and electro-chemical machining
process along with the constructional features, procass parameters,
process characteristics, applications, advantages and _:5_.5..53.,“.
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e« Understand the constructional feature of the equipment, process
parametaors, process characteristics, applications, advantages and
lirnitations EDM & PAM.

s Understand the LBM equipment, LBM parameters, and
characteristics. EBM equipment and mechanism of metal removal,
applications, advantages and limitations LBM & EBM.

s |llustrate the principles, nomenclature and applications of
refrigeration systems.

e Explain vapour compression refrigeration system and identif
methads for performance improvemeant :

s  Study the working principles of air, vapour absorption,

REFRIGERATION AND thermoelectric and steam-jet and thermo acoustic refrigeration

AIR COMDITIOMING- 18MEB42 syslems.

« Estimate the performance of air-conditioning systems using the
principles of psychrometry.

» Compute and Interpret cooling and heating loads in an air-
conditioning system.

» Identify suitable refrigerant for various refrigerating systems.

e Understand the Basic field equations of linear elastic solids, force,
stress, strain and equilibrium in solids,

e Analyze the 2D structural elements, beams, cylinders.

THEQRY OF e Use analytical technigues to predict deformation, internal force and

ELASTICITY- 18MER43 failure of simple solids and structural components.

* Analyze the ax symmetric structural elements.

e Analyze the structural members subjected to torsion Determine the
thermal stresses in plain stress and plane stain conditions.

AN AT AY P RIBRATIONS AND s Characterize the single and multi-degrees of freedom systems
.wd_HFLE,.wm,m,. m_n: oNDISE 12MEBA] subjected to free and forced vibrations with and without damping.
EMGINEERING- » Apply the method of vibration measurements and its controlling.




Determine vibratory responsas of SDOF and MDOF systems 1o
harmonic, periedic and non-periodic excitation.

Analyze the mathematical model of a linear vibratory system to
determine its response.

Obtain linear mathematical models of real life enginsering systems.
Apply the principles of vibration and noise reduction techniques to
real life engineering problems,

Use different types of manufacturing processes in the preparation
of composite materials

Analyze the problems an macro mechanical BBehavior of
compaosites

Analyze the problems on micromechanical 88ehaviar of Compasitas
Detarmine stresses and strains relation in composites materials,
Understand and effective use of properties in design of compaosite

Ferform literature search on a selected advanced material topic.

understand the concept of Entrepreneur and Entrepreneurship and

learn creativity and entrepreneurial plan including Project
Feasibility and Project Appraisal |
understand Corporate entrepreneurship and issues related to

understand Family and Non Family Entrepreneur & Women
entreprencurs and woemen entreprenaurs in India
understand International Entrepreneurship Opportunities and Case

COMPOSITE
MATERIALS 5
TECHNOLOGY- 18MEB45
structures
relevant roles
EMTREPREMEURSHIP
DEVELOPMEMT- 1EMEGAE Corporate entrepreneurship
studies on Indian Start ups
18MEBS1

Describe the environmental aspects of non-conventional energy




COMNWVENTIOMAL resources. In Comparison with various conventional energy
EMERGY SOURCES systams, their prospects and limilations.
Know the need of renewable energy resources, historical and latest
developments,
Describe the use of solar energy and the various components used
in the energy production with respect to applications like-heating,
cooling, desalination, power generation, drying, cooking etc.
Appreciate the need of Wind Energy and the various components
used in energy generation and know the classifications.
Understand the concept of Biomass energy resources and their
classification, types of bicgas Plants- applications
Compare 5olar, Wind and bio energy systems, their prospects,
Advantages and limitations.
Acquire the knowledge of Tuel cells, wave power, tidal power and
geothermal principles and applicatians,
Understand recent trends in manufacturing.
Demanstrate the relevance and basics of World Class
WORLD CLASS Manufacturing.
MANUFACTURING- 18MEBS2 Understand customization of product for manufacturing.
Understand the implementation of new technologies,
Compare the existing industries with WCM industries.
Understand the framework and scope of supply chain management.
Build and manage a competitive supply chain using strategies,
SUPPLY CHAIN models, technigues and information technology.
MAMNAGEMENT- 18MERS3 Plan the damand, inventory and supply and optimize supply chain
network.
Understand the emerging trends and impact of IT on Supply chain.
b w}miznmo —— . B |
MATERIALS . Explain the concepts and principles of advanced materials and




TECHNOLOGY m _ ~ manufacturing processes.
¢ Linderstand the applications of all kinds of Industrial matarials.
_ » Apply the material selection concepts to select a material for a
given application.
¢ Define Nanotechnology, Describe nano material characterization.
* Understand the behavior and applications of smart materials,
ceramics, glasses and nan-metallic materials,

o Use the modern tools to formulate the problam, create geometry,
descritize, apply boundary conditions to solve problems of bars,
truss, beams, and plate to find stresses with different-loading
conditions.

* [Demonstrate the ability to obtain deflection of beams subjected to
point, uniformly distributed and varying loads and use the awvzailable
results to draw shear force and bending moment diagrams.

« Analyze and solve 10 and 20 heat transfer conduction and
canvection prablems with different boundary conditions,

* {(arry out dynamic analysis and finding natural frequencies of
beams, plates, and bars for various boundary conditions and also
carry out dynamic analysis with forcing functions.

COMPUTER AIDED
MODELLING AND 15MELEG
AMNALYSIS LAB

transfer coefficient of composite slabs.

s Determine convective heat transfer coefficient for free and forced
canvection and correlate with theoretical values.

*  EBvaluate temperature distribution characteristics of steady and

7 s« Determine the thermal conductivity of a metal rod and overall heat

HEAT TRANSFER LAB-

158MELGT transient heat conduction through solid cylinder experimentally.
o Jm..l L s« Determine surface emissivity of a test plate and Stefan Boltzmann
m_‘. T = _.w_. ﬂ__
7 [ canstant
Dr. G. M. SA wfh.plﬁﬂw ANA + Estimate performance of a refrigerater and effectiveness of a fin

EEM mm;._::_..., and Double pipe heat exchanger




CONTROL
ENGIMEERIMG-

13METL

COMPUTER AIDED
DESIGM AND
MAMUFACTURIMG-

| DESIGN FOR
L MANUFACTURE-
ech. Ph

w811 B

18MET2

Identify the type of control and control actions.

Develop the mathematical model of the physical systems.
Estimate the response and error in response of first and second
order systems subjected standard input signals,

Hepresent the complex physical system using block diagram and
signal flow graph and obtain transfer function.

Analyze a linear feedhack control system for stability using Hurwitz
criterion, Routh's eriterion and root Locus technigue in complex
domain.

Analyze the stability of linear feedback control systems in frequency
domain using polar plots, Nyquist and Bode plots.

Define Automation, CIM, CAD, CAM and explain the differences
between these concepts. Solve simple problems of transformations
of entities on computer screen

Explain the basics of automated manufacturing industries through
mathematical models and analyze different types of automated
flow linas.

Analyze the automated flow lines to reduce time and enhance
productivity.

Explzin the use of different computer applications in
manufacturing, and able to prepare part programs for simple jobs
on CNC machine tools and robot programming.

Visualize and appreciate the modern trends in Manufacturing like
additive manufacturing, Industry 4.0 and applications of Intarnet of
Things leading to Smart Manufacturing.

18ME731

Select proper materials and manufacturing processes for designing
products/components by applying the relevant principles for ease
and economic production.

|dentify faulty design factors leading to increased costs in producing
mechanical components.




Apply appropriate desizn tolerances — dirmensional, peometric and
true position tolerances for the production processes of mechanical
compaonents.

Apply the concepts related to reducing machined areas,
simplification by amalgamation and sepa ration, clamp ability,
accessibility etc., in the design of mechanical components,

Analyze the design of castings, weldments, fo rgings, powder
metallurgy components and suggest desizn modifications to reduce
the cost,

AUTOMATION &
ROBOTICS-

18MET32

Translate and simulate a real time activity using modern tools and
discuss the Benefits of automation.

Identify suitable automation hardware for the given application.
Recommend appropriate modelling and simulation toal for the
given manufacturing Application. Explain the basic principles of
Robotic technology, configurations, contral and Programming of
Robols,

Explain the basic principles of programming and apply it for typical
Pick & place, Loading & unloading and palletizing applications

COMPUTATIONAL
FLUID DYMAMICS-

18MET33

Understand mathematical characteristics of partial differential
equations,

Explain how to classify and computationally solve Euler and MNavier-
Stokes equations.

Make use of the concepts like accuracy, stability, consistency of
numerical methods for the governing equations,

ldentify and implement numerical techniques for space and time
integration of partial differential equations.

Conduct numerical experiments and carry out data analysis,
Acquire basic skills on programming of numerical methods used to
solve the Governing equations

TOTAL QUALITY

1EME734

Explain the various approaches of TOM




Infer the customer perception of quality

Analyze customer needs and perceptions to design feedback
systems.

Apply statistical tools for continuous improvement of systems
Apply the tools and technigue for effective implementation of TAM.

| MAMNAGEMENT-
OPERATIONS
RESEARCH 18ME735
| ADDITIVE
_ e _, | MANUFACTURING- 18MET741
nIJA — =
Dr. G. M. SATYANARAYAN
B.E.M. eth..Fh
Professqr and Head
fiesharicx Engg

Understand the meaning, definitions, scope, need, phases and
technigues of operations research. Formulate as L.P.P and derive
optimal solutions to linear programming problems by graphical
method, Simplex method, Big-M method and Dual Simplex method.
Formulate as Transportation and Assignment problems and derive -
optimum solutions for transportation, Assignment and travelling
salesman problems.

Solve problems on game theory for pure and mixed strategy under
competitive environment,

Salve waiting line problems far M/M/L and M/MK queuing maodels,
Construct network diagrams and determine critical path, floats far
deterministic and PERT networks including crashing of Netwaorks
Determine minimum processing times for sequeancing of n jobs-2
machines, n jobs-3 machines, n jobs-m machines and 2 jobs-n
machines using lohnson's algarithm.

Demaonstrate the knowledge of the bread range of AM processes,
devices, capabilitics and materials that are available.

Demonstrate the knowledge of the broad range of AM processes,
devices, capabilities and materials that are available.

Understand the various software tools, processes and techniques
that enable advanced/additive manufacturing.

Apply the concepts of additive manufacturing to design and create
components that satisfy product development/prototyping
requirements, using advanced/additive manufacturing devices and
processes, .




* Understand characterization techniques in additive manufacturing.
# Understand the latest trends and business opportunities in additive
manufacturing,

* Empathize with sustainable cooling as 2 means of enhancing social
justice in India and mitigating climate change through their
intellectual capabilities and ethical orientation

» Compute and Interpret cooling and heating loads in a building and
how they could be efficiantly manzged by using building enargy

EMERGING modelling software
SuSTAAELS : *  Esti .hm.hr rfi e of airconditioni t ing the
BUILDING COOLING 18ME742 stimate the performance of aircanditioning systems using the

principles of thermodynamics, heat transfer, and psychometry

» Calculate and interpret the energy, cost, and greenhouse gas
emissions performance of conventional and sustainable cooling
technologies,

| +  Conduct building and sustainable cooling modelling projects on a

sophisticated building energy maodalling software.

TECHMNOLOGIES-

» Understand stress, strain, deformations, relation between stress
and strain and plastic deformation in solids,

*  Understand plastic stress-strain relations and asscciated flow rules,

THEQRYOF » Perform stress analysis in beams and bars including Material

| PLASTICITY- 18ME743 nonlinearity,

= Analyze the vielding of a materizl according to different yield theory
for a given state of stress. Interpret the importance of plastic
deformation of metals in engineering problems

. * |llustrate various components of Mechatranics systems.
vari ns used i ion.
MECHATRONICS- ® Pmmﬁm arious control m{ﬂmin used in automation
A 18ME744 * [Design and conduct experiments to evaluate the performance of a _
ChD) [ meachatronics system or component with respect to specifications,
| ‘as well as to analyze and interpret data. - _

b
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Apply the principles of Mechatronics design ta product design.
Functien effectively a= members of multidisciplinary teams.

PROJECT

MANAGEMENT- 18MET45
EMERGY AND

EMNVIROMNMENT- 1EMETS1
AUTOMOTIVE

ENGINEERING- 18METS2

Understand the selection, pricritization and initiation of individual
projects and strategic role of project management.

Understand the work breakdown structure by integrating it with
organization,

Understand the scheduling and uncertzinty in projocts,
Understand risk management planning using project quality toals.
Understand the activities like purchasing, acquisitions, contracting,
partnering and collaborations related to performing projects.
Determine project progress and results through balanced scorecard
approach

Draw the network diagram to calculate the duration of the project
and reduce it using crashing.

Understand energy scenario, enargy sources and their utilization.
Understand various methods of encrgy storage, energy
management and economic analysis.

Analyze the awareness about environment and eco system.
Understand the environment pollution along with social issues and
acts.

ldentify the different parts of an automobile and it's warking.
Understand the working of transmission and braking systems.
Understand the working of steering and suspension systems and
their applications.

Selection and applications of various types of fuels and injection
systemns. Analyze the cause of automaobile emissions, its effects on
enviranment and methods to reduce the emissions.




» Lnderstand the basic safety terms and international standards,

s |dentify the hazards and risk analysis around the werk environment
and industries.

»  Use tha safe measures while performing work in and arcund the
work area of the available laboratories. Able to recognize the sign
boards and its application

* Recognize the types of fires extinguishers and to demonstrate the

INDUSTRIAL SAFETY- 18METS3 e £ :
| portable extinguishers used for different classes of fires,

Report the case studies by sharing experience of the employees
working in housekeeping, laboratories like workshops, electrical
labs, machine shops, electronics and computer lzboratories.

o Recognize the chemical and electrical hazards for its prevention and
control.

o Define and use optimization terminalogy, concepts, and understand
how to classify an optimization problam.

OPTIMISATION »  Understand how to classify an optimization prablem.
TECHNIQUES- 18MET54 = Apply the mathematical concepts formulate the problem of the
systerms.

| *  Analyze the problems for optimal solution using the algorithms.
_ * |nterpret the optimum solution.
|

» Compute the natural frequency of the free and forced vibration of
single degree freedom systems, critical speed of shafts,

s Carry out balancing of rotating masses,

* Analyze the governor characteristics.

DESIGN LAB- 18MELT7 e Determine stresses in disk, beams, plates and hook using photo
A e elastic bench.
jjl »  Determination of Pressure distribution in Journal bearing
TVANARAYVANA »  Analyze the stress and strains using strain gauges in compression
B.E.M. ech.Fhi and bending test and stress distribution in curved beams.
sebrand Head I

Viachanical Enng.

CrHras
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* Understand the construction and working of steam generators and
their accessories.

EMERGY » [dentify renewable energy sources and their utilization.
ENGINEERING- 18MESE] » LUnderstand principles of energy conversion from alternate sources
tidal.

* Understand evolution, classification and principles of CNC machine
tools.

s Learn constructional details of CNC machine tools, selection of standard
components used for CNC machine tools for accuracy and productivity

. . - £l |
including wind, geothermal, ocean, biomass, nuclear, hydel and 7

[ enhancement.
CHC MACHINE s Select drives and positional transducers for CNC machine tools.
TOOLS -1BMES2] *  Apply CNC programming concepts of for two axis turning centers and
three axis vertical milling centers to generate programs different
components,
8 # Generate CNC programs for popular CNC controllers.

* Analyze and select tooling and work holding devices for different
components to be machined on CNC machine tools,

» Understand the fundamentals of tribology and associated
parameters.

* Apply concepts of tribology for the performance analysis and design
of components experiencing relative

» Analyze the reguirements and design hydrodynamic journal and

18MER22 plane slider bearings for a given application,

* Select proper bearing materials and lubricants for a given
tribological application.

*  Apply the principles of surface engineering for different applications
af tribology,

TRIBOLOGY-

18MESZ3 o (Classify various 144on-destructive testing methods.




TESTINGAND
EVALUATION-

» Check different metals and alloys by visual inspection method.

* Explzin and perform non-destructive tests like: Liquid penetrate
test, Magnetic particle test, Ultrasonic test, X- ray and Gamma ray
radicgraphy, Leak Test, Eddy current test.

» |dentify defects using relevant MDT meathods.,

* Differentiate various defect types and select the appropriate NDT
methods for better evaluation.

*  Document the testing and evalustion of the results.

AUTOMOBILE
ENGINEERING-

18MEE24

* To identify the different parts of an automohile and it's working

= T understand the warking of transmission and braking systems

* To comprehend the working of steering and suspension systems

= To learn various types of fuels and injection systems

*To know the cause of automobile emissions, its effects on environment
and methods to reduce the cmissions.

TOOL DESIGHN-

1BMEB2S

* Select appropriate cutting tools required for producing a
component.

* Understand and interpret cutting tool and tool holder dasignation
systems.

» Select suitable locating and clamping devices for a given component
for various operations.

* Analyze and design a jig/fixture for a given simple component.

*  Understand various press tools and press tool operations.

*  Classify and explain various die casting and injection molding dies.




FRACTURE
MECHANICS-

13MES26

Dr. i3 M. N.Jmurﬂ:.nham._ﬂ.. TRAYA NA
ﬂf &

fassor and Head
Depart:
,____Ea_m,.r; : dtute of Technctogy,
CHin: 4 LU - 577 102
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Analyze the effects of crack like defects on the mml_u«:ﬁ.m_ﬂnm af
Aerospace, Civil, and Mechanical Enginaering structures.

Apply the concepts of fracture mechanics to select appropriate
materials for engineering structures to insure damage tolerance.
Understand mechanics of crack tin fields and appropriate fracture
characterizing parameters like stress intensity factor and I integral
or nonlinear energy release rate and how to compute them using
various methods.

Apply the concepts of fracture mechanics to determine critical crack
sizes and fatigue crack propagation rates in enginesring structures
leading to life estimation.

Understand the status of academic research in field of fracture
mechanics.




2021 Scheme

Semester Subject Subject code . Course Outcomes

* Understand and visualize the objects with definite shape and
dimensions
. ) * Analyze the shape and size of objects through different views
m:m_ neering 21EVN15/25 e Develop the lateral surfaces of the object
..{__ﬂmCmﬁ:NmﬂDj » Create a 3D view using CAD software.
* ldentify the interdisciplinary engineering components or systems
through its graphical representation

* Understand basic concepts of mechanical engineering in the fields of
energy and its utilization, materials technology, manufacturing
technigues, and transmission systems through demonstrations.

* Understand the application of energy sources in Power generation and
utilization, Engineering materials, manufacturing, and machining
techniques leading to the latast advancements and transmission
systems in day to day activities

* Apply the skills in developing simple mechanical elements and
processes

ELEMENTS OF
MECHANICAL 21EME15/25
ENGINEERING

CAgG, S e G. M. SATY
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2021 Scheme Mechanical Engineering (3™ to 8" sem)

Semeste
r

Subject

Transform
Calculus, Fourier
Series and
Mumerical
Technigues

Subject
code

Co

21IMATIL

To solve ordinary differential equations using Laplace transform.
Demonstrate the Fourier series to study the behaviour of pericdic functions and their
applications in system communications, digital signal processing and field theory.

To use Fourier transforms to analyze problems involving continuous-time signals and to
apply Z-Transform techniques to solve difference equations -

To solve mathematical models represented by initial or boundary value problems involving
partial differential equations

Determine the extremals of functionals using calculus of variations and solve problems
arising in dynamics of rigid bodies and vibrational analysis.

METAL CASTING
FORMING &
JOINING PROCESS
[IPCC)

21ME32

Select appropriate E.m_:nué manufacturing process and related parameters for obtaining initial shape and size of
components.

Design and develop sdequate tooling linked with casting, welding and farming operations,

Appreciate the effect of process parameters an quality of manufactured components

Demonstrate various sxils in preparation of molding sand for conduecting tensile, shear and compression tests using
Universal sand testing machine.

Demonstrate skills in preparation of forging models involving upsetting, drawing and bending operations.

Demanstrate skills in preparation of Welding models.

MATERIAL SCIENCE
AMD ENGINEERING
(IPCC)

2IME33

ﬂq:mxzcuqzrz_n

Understand the atamic arrengement in crystalline materizls and descrice the periodic arrangement of atoms
interms of unit cell paramsters. .

Understand the impartance of phase diagrams and the phase transformations.

Know various heat treatment methods for controlling the microstructure,,

Correlate betwesn material properties with component design and identify various kinds of defects,

Apply the mathod of materials selection, material data and knowledge sources for camputer-zided selection of
materials.

Describe the fundsmental concepts and principles of engineering thermadynarmics,




Apply the governing laws of thermaodynamics for different enginesring applications,
Analyse the various thermodynamic pracesses, cycles and results.
Interpret and relate the impact of thermal engineering practices 1o real life problems.

Interpret the Machining and surface finish symbals on the component drawings,
Apply limits and tolerances to assemblies and choose appropriate fits for given assemblies.

Discover the commonly used operations involving regular expressions and file system.

Use the concepts of an analytic function and complex potentials to solve the problems arising in fluid flow.
Utilize conformal transformation and complex integral arising in aerofoil theory, fluid flow visualization and

Apply discrete and continuous probability distributions in analyzing the probability madels arising in the

Analyze and solve linear programming madels of real-life situations and solve LPP by the simplex method

Demonstrate the Conventional CNC machines and advanced manufacturing process operations

Select the appropriate machine tools and process, the Jigs, and fixtures for various apolications.

CO 2, Achuire the basic knowledge of fluid dynamics and flow measuring instruments

€0 3, Understand the nature of flow and flow over bodies and the dimensionless analysis

CO 4, Acquire the compressible flow fundamental and basics of CFD packsges and the need for CFD analysis.
€0 5, Conduct basic experiments of fluid mechanics and understend the experimental uncertainties.

Understand simple, compound, thermal stresses and strains their relatians and strain energy.

Understand Calibration of pressure gauge, thermocouple, VDT, load cell, micrometer.

MACHINE
DRAWING AMD GD Z1IMELZS . . .
T lustrate various machine components through drawings
Create assembly drawings as per the conventions.
Ability Demuonstrate proficiency in handling of loops and creation of functions.
Enhancement Identify the methods to create and manipulate lists, tuples and dictionaries.
Course |l 21ME3R]
INTRODUCTION TO Examine working of PDF and word file formats
PYTHOMN -
COMPLEX
ANALYSIS, image processing.
PROBAEILITY AMD N._...._‘___._M.._.__...___mh
LINEAR engineering field,
PROGRANMMING
Learn technigues to solve Transportation and Assignment problems.
MALRINING Cetermine tool life, cutting force, and economy of the machining process.
SIENCE AMD by ZAMieds Analyze the influence of various parameters on machine tools’ performance
& FIXTURES (IPCC) e IR Kbl T REL "
0 1. Understand the basic principles of fluid mechanics and fluid kinematics
FLUID MECHANICS
21IMEAS
{IPCC)
Analyse structural members for stresses, strains and deformations.
MECHAMICS OF S Analyse the structural members subjected to bending and shear loads,
WMATERIALS : Analyse shafts subjected to bwisting loads,
Analyse the short columns for stakility,
MECHAMNICAL
21MELAS

Apply concepts of Measurement of angle

MEASUREMENTS



AMD METROLDGY *  Demanstrate measurements using Optical Prajector/Tool maker microscope, Dptical flats.

LABORATORY = Anzlyse Screw thread parameoters using 2-Wire or 3-Wire method, gear taoth profile using gear tooth
_ «  Vernier/Gear tooth micrometre
*  Understand the concepts of measurement of surface roughness.
* [ Demonstrate the use m,.ﬂ.ﬂao.:u__z.u:m_ Measuring Maching {ChMM]/ Laser Scanner
s Tocreate different plots and charts
*=  Tocompute different functions, conditional functions and make regression analysis
+  Tocarryout iterative solutions for roots, multipls roots, optimization and non-linear regression anzlysis
21MTAE1 «  Tocarryout matrix operations
*  To Understand VBA and LDF
*  Tounderstand VBA subroutines and Macros

SPREAD SHEETS
FOR EMNGINEERS

*  dTocarryout numerical integration and solving differential equations using different methods -

[ «  Understand the basic principles and goals of Al tasks.

+  Outline the role of Al in different real-time applications.
21ME482 * Construct a problem with the suitable Al task,

+  Demonstrate the importance of biology in Al

INTRODUCTION TO
Al AND ML

& [FSurvey the future development of Al

*  C01: Describe how AR systems work and list the applications of AR.

+  [CD2:Understand and analyse the hardware requirement of AR,

21ME4E3 +  C03: Use computer vision concepts for AR and describe AR tochnigues

s C04: Analyse and understand the working of various state of the art AR devices

Introducticn to
Augmented Reality

®  CO3: Acquire knowledge of mixed reality B

*  Knowledge of mechanisms and their motion and the inversions of machanisms

= Analyse the velocity, acceleration of links and joints of mechanisms..

THEQRY QF _ *  Analyse the mechanisms for static and dynarmic equilibrium. .
MACHIMES BIMESE *  (Carry out the balancing of rotating and reciprocating masses

= Analyse different types of governors used in real life situation.

[ | ® [ Analyre the free and forced vibration phenomenan,

5 *  Apply the concepts of testing of |. €. Engines and avaluate their performance, and evaluate the perfarmance of
Reciprocating compressor,
THERMO-FLUIDS _ *  Applyand m:m_____.m.m the concepts related to Refrigeration and Air conditioning, and get conversant with
ENGINEERING 21MES2 *  Psychrometric Charts, Psychromeatric processes, human comfaort conditions. .
(IPCC) = Explain the construction, classification and working principle of the Turbo machines and apaly of Euler's turbins
equation to evaluate the energy transfer and ather related pararmeters.
_ + Compare and evaluate the perfarmance of positive displacement pumps.
& Classify, explain and analyse the various types of hydraulic turbines and centrifugal pumps.

Professeor and Head
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&  Classily, explain and analyse various types of steam turbines and centrifugal compressor. o
« |dentify the application and characteristics of FEA elements such a3 bars, beams, plane and isoparametric elemeants.
+  Develop element characteristic equation and generation of global eguation.

FINITE ELEMEMNT

ANALYSIS 21MES3 «  Formulate and solve Axi-symmetric and heat transfer prablems.
+  Apply suitable boundary conditions to a global equation for Bars, trusses, beams, circular shafts, heat transfer, fluid
) flow, axi-symmetric and dynamic problems. - |_
*  Understand the working of different systems employed in automobils
MGDERN MULILITY . Anglyse the limitation of present day automaohbiles _
SO MATIVE AWESS [ *  Evaluate the energy sources suitabilicy
MECHAMICS i
*  Apply the knowledge for selection of automobiles based on their suitability B -
«  Compute the natural frequency of the free and forced vibretion of single depree freedom systems, critical speed of |
shafts.
s Carry out balancing of rotating masses and gyroscope phenomenan,
) «  Analyse the governor characteristics.
DESIGN LAB 2IMELSS

s«  Determine stresses in disk, beams and plates using photo elastic bench,
o Determination of Pressure distribution in Journal bearing
¢« Analyse the stress and strains using strain gauges in compression and bending test

* [ Torealize different mechanisms and cam motions

«  Able to implement loops, branching, contral instruction and functions in MATLAB programming environment.

s Able to program curve fitting, numerical differentiation and integration, salution of linear equations in MATLAR and _
solve electrical engineering problems. _

*  Able to understand implementation of 00 using ode 45 and execute Solutions of nonlinear equations and DFT in
MATLAB. _

* [ Able to simulate MATLAB Simulink examples

BASICS OF MATLAB 21IMESEL

«  Toidentifytheimportance of the digital marketing for marketing success,

DIGITAL * tomanage customer relationships acrass all digital channels and build better custamer relationships,

MARKETING 21MESE2 &  tocreate a digital marketing plan, starting fram the SWOT anzlysis and defining a target group, then identifying
digital channels, their advantages and limitations to perceive ways of the Integration taking into consideration the
gvailable budaet,

. Apply the necessary tools for decision making in operations management.

=  Examinevariousapproachesforforecastingthesalesdemandforanorganization.

FRODUCTION AND
DPERATIONS 21MEGL
MANAGEMENT

*  Listvariouscapacityandlocationplanstodeterminethesuitablecapacityreguiredformeetingtheforecastdermandofan
. oreanization.
«  Analyse the aggregate plan and master production schedule fer an organization, given its periodic demand.

HEAT ARAMSFER 1 *  Solve steady state heat transfer prablems in conduction.




{IPCC)

Solve transient heat transfer problems
solve convection heat transfer problems using carralations

Solve radiation heat transfer problems

Explain the mechanisms of bailing and condensation, And Determine pertarmance perameters of heat
exchangers.

Apply codes and stzndards in the design of machine elements and select #n slement based on the

Manufacturer's catalogue.

Analyse the performence and failure modes of mechanical companents subjected to combined loading and fatigue
loading using the concepts of thearies of failure.

MACHINE DESIGN 21ME&S Demonstrate the apalication of engineering design tools to the design of machine components like shafts,
springs, couplings, fasteners, welded and riveted joints, brakes and clutches
Design different types of gears and simple gear baxes for relevant applications,
Apply design concepts of hydrodynamic bearings for different applications and select Anti friction bearings far
different applications using the manufacturers, catalogus.
Understand the framework and scope of supply chain management.
SUPPLY CHAIM Build and manage 2 competitive supply chain using strategies, models, techningues and information
MANAGEMENT & J1MEBA1 technology,
INTRODUCTION TO Plan the demand, inventory and supnly and optimize supply chain netwark.
SAR Understand the emerging trends and impact of IT an Supply chain.
. A Understand the basics of SAF materizl management system )
CO1. Discuss about Mechatronics design process and select the sensor and Actuator for a Mechatronics application
R T Co2. mxn_m_.:. Modeling and Simulation of mechanical Elements, m_mnﬂnu_ Elements and fluid system
SYSTEM DESIGN 21MERAZ the sensors in mechstronics systems and Fault detection technigues in Mechatronics.
CO3. Understand the elements of Data Acquisition and Contral System, Convert the data in real time interfacing
CO4, Model the dynamic response of first order and second ordar systems,
Describe the evolution of Automotive Electronics and the operation of ECUs.
Compare the different type of sensing mechanisms invalved in Autonomous Vehicles,
AUTONOMOLIS ; Discuss about the use of computer vision 2nd lzarning algorithms in vehicl
s F1MERA3 ; : S St .
VEHICLES Surmimarize the aspects of cannectivity fundamentals existing in a driverloss car
Identify the different levels of automation invalved in an Autonomous Vehicle.
B. Qutline the varivus controllers employved in vehicle actuatian
explzin 10T architecture, interpret the design principles that govern connectad devices, summarize the roles of
INTERNET OF . ) f_ml_n_rm .u.ﬂmm_:_w.n..:uquv ....E loT . . - . . o .
21MESSS explain the basics of microcantrallers, outline the architecture of Arduing, develop simple applications using

THINGS {1OT)

Arduing

outline the architecture nf mmwnvﬁﬂj__, Pi, develon simple applications using Aasphberry Pi, select a platform for a
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particular embedded computing application

interpret different protocols and compare them, select which protocol can be used for 3 specilic epplication, Utilize
the Internet communication protocols for loT applications

select 10T APIs for an application, design and develop a solution for 2 given spplication using AF|s, test for errorsin

the application .
Understand the selection, prioritization and initiztion of individual prejects and strategic role of praject
management.

Understand the work breakdown structure by integrating it with organization.

Understand the scheduling and uncertzinty in projects.

IUnderstand risk management planning using project quality tools,

Understand the activities like purchasing, acquisitions, contracting, partnering and collaborations related to
performing projects, 2

Determine project progress and results through balanced scorecard approach

i@ Draw the network diagram to calculate the duration of the project and reduce it using crashing.

Describe the various forms of non-canventional energy resources.

Apply the fundamental knowlsdge of mechanical enginsering to design various renewable energy systems
Analyze the implications of renswable energy farms for selecting an appropriate system for a specific
application

Discuss on the environmental aspects and impact of non-canventional energy resources, in comparisan with
various conventional energy systems, their prospects and limitations,

MECHATRONICS

21MERS

llustrate various companents of Mechatronics systama.

Aszess variows control systems used in gutomation,

Design and conduct experiments to evaluate the performance of a mechatronics system or component with
respect to specifications, as well as to analyse and interpret data.

Apply the principles of Mechatronics design to product design.

# Function effectively as members of multidizciplinary teams.

Understand the working of different systems employed in automohile
Analyse the limitation of present day automobiles

AMND 3-D PRINTING
LAE

MODERN MOBILITY 21MER54 P—.
Evaluate the energy saurces suilaniity
Apply the knowledge for selection of automaobiles based on their suitability
e students will have knowledgs of G-code and M-code for machining operations.
um_unum.hu_w__ i Students _..___m__ able to _u.ml_um_._._ CMC _”_Emﬁm_.::.__:m far turning, drilling, milling and threading operation.
Z1MELBS Students will able to visualize the 30 models using CAD software’s

Students will able to use 3D printing technology

i mEnm:m are able to :_._um-.mﬂ_._u mn."_vn_.ﬁ._nm.:m_.mﬂ _._,_._Jm.m__._n_ FMS




ALUTOMATION AND

Translate and simulate a real time activity using modern toals and discuss the Benefits of automation.
Identify suitable automation hardware for the given application.
Recommend appropriate modelling and simulation toal for the given manufacturing Application.

ROBOTICS [PCC) AMELL Explain the basic principles of Robotic technology, configurations, control and Programming of Rabots,
Explain the basic principles of programming and apply it for typical Pick & place, Loading & unloading and palletizing
) applications
Identify the type of contral and control actions and develop the mathematical model of the physical systems.
Estimate the response and arror in response of first and second order systems subjected standard input signals.
Represent the complex physical system using black diagram and signal flow graph and obtain transfer function,
mz_MJHMMMﬂm 21MET2 Analyse a linear feedback control system for stability using Hurwitz criterion, Routh’s criterion and root Locus
technigue in complex domain.
Analyse the stability of linear feedback control systems in frequency domain using polar plots, Nyquist and Bode
- plots. . B
Demaonstrate the knowledge of the broad range of AM processes, devices, capabilities and materials that
| arzavailable,
Demaonstrate the knowledge of the broad range of AM processes, devices, capabilities and materizls that zre
available.
_ ADDITIVE S1IMETI Understand the various software tools, processes and technigues that enable sdvancedfadditive manufacturing,
MANUFACTURING Apply the concepts of additive manufacturing to design and create companents that satisfy product
“ development/prototyping requirements, using advanced/additive manufacturing devices and processes.
_ Understand characterization techniques in additive manufacturing.
_ Understand the latest trends and business opportunities in additive manufacturing.
Explain the various approaches of TOM
Infer the customer perception of quality
TOTAL QUALITY ; _ .
MANAGEMENT 21MET3Z Analyss nn._mﬁﬂ:._mﬂ neads and perceptions to design feedback systams.
_ Apply statistical tools for continuous improvement of systems
| N A Apply the tools and technigue for effective implementation of TOM. -
[llustrate the principles, nomenclature and applications of refrigeration systemes,
Explain vapour compression réfrigeration system and identify methods far performance improvement
REFRIGERATION Study the working principles of air, vapour absorption, thermoelectric and steam-jet and thermaoacoustic
AND AIR- 21IMETI3 refrigeration systems.
CONDITIONING Estimate the perfarmance of air-conditioning systems using the principles of psychrometry,
Compute and Interpret cooling and heating loads in an air-conditioning system.
ldentify suitahle refriperant for various refrigerating systems.
MEMS AND S1METZ4 Explain MEMS Technology, Present, Future, and Challenges.
| MICROSYSTEM Explain micro-sensors, micro-actuators, their types, and applications.
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Explain fabrication _u-.n_ntmmmm far producing _._.__n:u sensors and actuators.,
Apply Reliability and Failure Analysis Testing.
Understand the operation of microdevices, microsystems, and their applications.

Design the microdevices and microsystems using the MEMS fabrication process,

have knowledge on design principles for manufacturahility

have knowledge Influencing factors on Design.

have knowledge on Machining consideration while design.

have knowledge on casting consideration while design.

have knowledge on environment consideration while design.

have ability to understand contemporary issues and their impact on design for manufacturing and assembly,

ADWVANCED
VIRRATIONS AND
CONDITION
MOMITORING

Z1MET41

Identify & classify the vibration systems
Analyse the vibration parameters through different thearetical methods
Apply the knowledge of vibration messurement instruments and control system

Understand the sound generation and propagation arising through vibration

Theory and Design
of IC Engines

21MET42

Understand various types of 1.C. Engines, Cycles of operation and Identity fuel metaring, fusl supply systems for
different types of engines.

Understand combustion phenomena in 5l and Cf enpines and Analyze the effect of various operating variables an
engine parfarmance.

Evaluate perfarmance Analysis of IC Engine and Justify the suitability for different applications,

Understand the conventional and non-conventional fuels and effocts of emission formation of IC engines, its effects,
and the legislation standards

ADVANCED
TURZOMACHIMES

ZIMETA3

Explain the various thermadynamic processes involved in turbomachines with the application of L:and Zaalaw of
Thermodynamics and also apply of the concept of law of conservation of energy for the flow through nozzle and
diffuser. [
Demanstrate the concept of two-dimensional cascading and evalualing the cascade performance in compressar and |
turbines,

Explain the thermodynamics of axial flow turbines and analyse its performance and characteristics.

Explain the thermodynamics of axial flow compressor and fans and analyse its performance and characteristics.
Explain and apply the various vortex flow concepts for designing the blades and describe the process of cantrol and
maintenzsnce aspects G:FUDE achines.

FRODUCT DESIGN
& ERGOMOMICS

21METES

NOMN-TRADITIONAE

To learn the concept of product design and the ergonomics.

Design the various controls and displays by knowing the anthropometric data’s,

To learn the psychology of visuals effects,

Learning the different colour combinations for optimal design of engineering equipments.

Realize the impartance of environmental factors and aesthetics in industrial design

Understand the compare traditional and non- traditional mechining process and recognize the need for
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MACHINING _ Montraditional
machining process.
Understand the constructional features, perfarmance parameters, process charactaristics, applications,
advantages and limitations of USh, AIM and WIM.
Identify the need of Chemical and electro-chemical machining process along with the constructional features,
process parameters, process characteristics, applications, advantages and limitations,
Understand the constructional feature of the equipment, process parameters, process characteristics,
applications, advantages and limitations EQDM & PAM.
Understand the LEM equipment, LEBM parameters, and characteristics. EBM eguipment and mechanism ofmetal
removal, applications, advantages and limitations LEM & EBM.
Have knowledge of hydraulic and pneumatic system and its companents.

HYDRALULICS AND J1METS? Understand the working principle of varicus hydraulic and pneumatic companents.

PNEUMATICS Apply working principles of Hydraulic and Pneumatic Systems for various apolications,
- Determine cause for hydraulic and pneumatic system bresk down and perfarmance of hydraulic purnps, motors.
Understand the meaning, definitions, scope, need, phases and technigues of operztions research.
Formulate as LP.P and derive optimal salutions to linear programming problems by araphical method, Simplex
method, Big-M method and Dual Simplex method,
Formulate as Transportation and Assignment prablems and derive optimum salutions for transpaortation,

OPERATIONS Assignment and travelling salesman problems.

AESEARCH 21METS3 Salve problems on game theory for pure and mixed strategy under competitive cnvironment,

Solve waiting line problems for M/M/1 and MWK queving models,

Construct network diagrams and determine critical path, floats for deterministic snd PERT networks including
crashing of Networks

Determine minimum processing times far sequencing of n jobs-2 machines, n jobs-3 machines, n jobs-m machines
and 2 jobs-n machines using lahnson's slgarithm.

" B.E.MTech, Ph.D
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PROGRAM OUTCOMES (POs)

POs are statements that describe what students are expected to know and be able to do upon graduating from the program. These relate to
the skills, knowledge, analytical ability attitude and behavior that students acquire through the program.

The POs essentially indicate what the students can do from subject-wise knowledge acquired by them during the program. As such, POs define
the professional profile of an engineering graduate.

NBA has defined the following twelve POs for an engineering graduate. These are in line with the Graduate Attributes as defined by the
Washington Accord: . z

i} Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the
solution of complex engineering problems.

i} Problem Analysis: Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural sciences and engineering sciences,

iii} Design/Development of Solutions: Design solutions for complex engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

iv) Conduct Investigations of Complex Prohlems: Use research-based knowledge and research methods including design of experiments,
analysis and interpretation of data, and synthesis of the information to provide valid conclusions for complex problems:

* that cannot be solved by straightforward application of knowledge, theories and technigues applicable to the engineering discipline as
against problems given at the end of chapters in a typical text hook that can be solved using simple engineering theories And
techniques;

¢ that may not have a unigue solution .For example ,a design problem can be salved in many Ways and lead to multiple possible
solutions;
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= that reguire consideration of appropriate constraints / requirements not explicitly given in the problem statement such as cost, power
requirement, durability, product life, etc.;
= which need to be defined (modeled) within appropriate mathematical framework; and

= that often require use of modern computational concepts and tools, for example, in the design of an antenna or a DSP filter.

v} Modern Tool Usage: Create, select, and apply appropriate technigues, resources, and modern engineering and IT tools including prediction
and modeling to complex engineering activities with an understanding of the limitations.

vi) The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues
and the consequent responsibilities relevant to the professional engineering practice.

vii) Environment and Sustainability: Understand the impact of the professional engineering solutions in societal and environmental contexts,
and demonstrate the knowledge of, and need for sustainable development.

viii) Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.

ix) Individual and Team Work: Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary
settings.

x} Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such
as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear
Instructions.

xi) Project Managerment and Finance: Demonstrate knowledge and understanding of the engineering and management principles and apply
these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.

xii) Life-long Learning :Recognize the need for, and have the preparation and ability to engage in independent and lifelong learning in the
broadest context of technological change. Bt

-

- Dr. SAT s
Or. C.7. JAYADE g r. G. M. SATY, ARAYANA

T — _h_ echt :._T

1]11.ll..m..m1._£ Tech, Ph.D

AT _c,rmu_mm:_ .Emzﬁm of Technology

CHIFKAMAGALURU-577102

Uwﬁ_nmﬂ_.
-J_.n_-._...wﬂ_ J= .11.1. 0F w_u._w



