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! Teaching Scheme Evaluation Scheme
Counrse Course Course i o = —| Credits
Code | Type L | T P | jpe | CAl | CAZ | MSE | ESE | Totl
|~ kinematics and Theory of i ) 2 10 10 10 50 oo | 3
e T | Machines : | |
mrse | pog | Sersisand Systoms 3| - | - |3 |1w0]| 10| 3|50 |w0|3
MTS03 | PEC Elective -1 3| - - 3 10 10 | 30 | 50 | 100 | 3
Mrs04 | pec | Embedded system 3 = 3 10 | 10 | 30 | 50 | 100| 3
MTs0s| poc  |Mdustrial Automation. | 4 | 3 | 0| w |3 | 50| 100 3
mnd Robotics
MT3G | PCC Coniputer organization . - 2 25 25 = 30 Adin
, Kinematics and Theory of] . 9 9 25 25 " i o 50 I
ikl iad Machines Lobonitory
= Indusirial Automaztion 2
MT30S - = 2 25 23 - - 50 1
. S und Robutics Loboratory
Metrolopy and Quality - 2 15 15 _ I 5
MT509 - - 2 £ S0 |
e - Control Luboratory . — -
w1510 | pcc  |Embedded system B (A (e e 5 | 15 - | 20 | s0 1|
Laboratory
e i Pythin Progrumming . . 2 5 15 - 20 30 I
Mesi | eoc | R 2 _
HMS05 | HEMC Aptitude Skills-111 I - - | 25 25 - - a0 |
HMS06 | HEMC Languope Skills-11T B - 2 2 25 25 - k11 Audit
|
PRIOY PRO Minl Project-1V = - . 2 25 25 - - S0 Audit
I 1 ! {
| . 18 14 | 32 | 245 | 245 | 150 | 310 | 90 | 21
Elective -1
A. Finite Element Analysis
B. Factory Automation
C. Computer Integrated Manufacturing i
[, Rapid Prototyping € W
M
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Kinematics and Theory of Machines

MTS01 PPCC | Kinematics and Theory of Machines | 3-0-0 3 Credits
Teaching Scheme Examination Scheme
|ecture: 3 hrs/week Continuous Assessment —I ;10 Marks

(Continuous Assessment —I1 110 Marks
Mid Semester Exam: 30 Marks
End Semester Exam: 50 Marks

Pre-l?.equi;sites: Engineering Mathematics-1 & 1

Course Outcomes: Al the end of the course, students will be able to;

C01  [identify Various links in popular mechanism.

cop  Analyze graphically velocity and acceleration of planer mechanism,

03 [Construct cam contour for given maotion.

cogq [Recommend relevant beits and dynamometers for different applications,

cos  [Use principles of friction in designing ¢lutch and bearings.

CO6  [Explain the basics of Gear, Gear Geometry and types of gear profiles.

Course Contents:

Unit 1:Fundamentals of Kinemaltics and Mechanisms (5]
Classification ol mechanisms, Basic kinematic concepts and definitions — Kinematic
Link, Pair. Chain and its types, Types of constrained motion, Machine & Mechanism,
Structure, Degrees of freedom for planer mechanism, Kutzbach and Grublers ariteria,
Four bar Chain mechanism, Single Slider ¢rank chain , Double slider chain mechanism
and its Kinematic inversions, Steering gear mechanisms and condition of correct steering-
Davis and Ackerman Steering gear.
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Unit 2: Velocity and Acceleration Analysis I A | .
Concept of relative Veloeity and acceleration of a point on link, angular acceleration, - e
inter-relation between linear and angular ve]up'rtjir and acceleration, Rubbing velocity at I R
Pin joints, Velocity and acceleration diagrams using relative velocity method for four bar T T

pin jointed linkages and four bar single slider crank linkages, Velocity and acceleration ol | S g -

single slider crank mechanism by Klein's construction T = S 4

Unit 3:Cams and Followers ' 1 T R
Classification of cams and followers- Terminology and definitions- Displacement. 9 .
diagrams- Uniform velocity, simple harmonic motion uniform acceleration and
retardation; Cycloidal. Determination of cam profile based on given motion of
reciprocating knife edge and roller follower with and without offset.

Unit 4: Belts and Dynamometers I I 7 i
| Types of belt drives, Materials used for belts, advantages of V belt drive over flat belt |\ |~ - w2
drive, Velocity ratio of belt drive, Slip and cresp of belt, length of belt-open belt drive and _ v g

cross belt drive, Power transmitted by belt, Angle of lap. Classification of dynamometers,
Study of rope brake absorption dynamometer and belt transmission dynamometer (No-| "o | ..
| numericals) - ’ i S
| Unit 5:Friction - " |- 181 | “
Introduction to friction, Types of friction, Coefficient of friction, Triclined plane, friction | - i
between mut and screw, Friction Circle, Friction of flat pivol bearing and flat collar e
bearing, Classification of Clufches, torque transmitting capacity of single plate clutch. e

Unit 6: Toothed Gearing , -3 4 M L. :
Classification of gears, Introduction to gear types- Spur, Helical, Spiral gears. Gear 1 toR
geometry, Theory of Spur gear in detail, Interference in involute tooth gears.and methods- |, T =
for its prevention, Path of contact, Conlact ratio. Types of Gear trains - Simple, | I )
Compound, Reverted, Epicyclic gear train, Numericals on simple gear train for finding | SR R VI
the speeds of elements in gear train, Torques in gear train. T
Text Books: ¥
1. §.8.Ratan, Theory of machines, Theory of Machines, McGraw Hill Education,1986. -
2. Khurmi R.S, Gupta J.K, Theory of Machines, S.Chand Publications, New Delhi,2015.
3. Robett L. Norton, Kinematics and Dynamies of Machinery, Tata McGrawHill,2009. ‘ .
| 4. Ghosh A, and Mallick A K., Theory of Mechanisms and Machines, Affiliated East- West Pvt. | - ..
Ltd, New Delhi. , 2L ! v
Reference Books: . _ :
1 J, E. Shigely, 1. J, Uicker, “Theory of Machines and Mechanisms”, Tata MeGraw Hill E f
Publications, New York, Intermational Student Edition, 1995. 1. ¢ '
2. Thomas Beven, “Theory of Machines”, CBS Publishers and Distributors, Delhi A -
| 3.Shigley, Theory of Machines and Mechanism, McGraw Hill, Mew York Y. -
4. G.S. Rao and R.V. Dukipatti, Theory of Machines and Mechanism, "New Age Int. Publications |- -« -
Ltd. New Delhi. ‘ i
5.Ballaney P.L, Theory of machines & mechanisms, Khanna Publishers, New Delhi,2003. | T =
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Signals and Systems

MT502 PCC Signal and Systems 3-0-0 3 Credits
Teaching Scheme Examination Scheme

lLecture: 3 hrs/week Continuous Assessment —1 ;10 Marks
| Continuous Assessment —11:10 Marks
Mid Semester Exam: 30 Marks
End Semester Exam: 50 Marks

Pre-Requisites: Mathematics

Course Outcomes: At the end of the course, students will be able to:

0] Flluﬂmk: end analyze ©T ond DT signals and sysiems.

(302 Analyze OT svstems in Time domain using convolution integral

CO2  nalyvze DT systems in Time domain using convolution sum.

CO4  Apply analysis tool Fourier series to analvee signals:

cOs Apply analysis tool Foerer Transform to analyze signals.
3

COe  |Amalyze DY systems using Z-Transform,

Course Contents:

Unit 1:Introduction to Signals and Systems (8]
Basic definitions, Classification of signals. Basic continuous time signals. Signal
operations and properties. Signal sampling and quantization, discretization of continuous
time signals, basic discrete time signals. Classification of systems. Basic system
properties. Case study of different signals forms communication and biomedical field.
Unit 2: Time — Domain Representations for CT- LTI Systems 7
Impulse response characterization and convolution integral for CT- LTI system, signal
responses to CT-LTI system, properties of convolution, LTI system response properties
from impulse response.

Unit 3: Time — Domain Representations for DT - LTI Systems (8]
Impulse response characterization and convolution sum, Causal signal response to DT'-
LTI systems. Properties of convolution summation, Impulse response of DT-LTI system.
DT-LTI system properties from Impulse response. System analysis from difference
equation model

Page 5 of 38
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Unit 4:Fourier series: S : V2 o ;u,:, 4
| Fourier series representation of periodic slgnai both in continuous fime and discrete time T2, =5 ta®
domains (Trigonometric and ]:Expune.ntlal Fourier series). Existence of Fourier séries. Vi AT
Properties of FS (both in CT and DT domains) - e
Unit 5:Fourier Transform i e d
Representation of periodic functions, Frequency spectrum of a pe.nudm signals, Fﬂunr.r I - T
Transform, Convergence of FT, Properties-of CTI'T and their- applications in solving X
problems with emphasis on signal transmission through LTI systems. Relation between
“Laplace Transform and Fourier Transform. . s
Unit 6:Z- Transforms: ' IR s
| The z-Transform, Convergence of z-Transform, Basic z-Transform, Properties of z: i
Transform, Inverse z-Transform and Solving difference equation using z-Transform. - @ TE
. 6] |t 70
Text Bmkﬁ . 2 II -.J G ! o i S :I:l
1. Signals and Systems by Alan V. Oppenheim, Alan 8. Wilsky and Nawab, Prentice Hall. ‘ =
2. Slgl]dl.‘i and Systems by K. Gopalan, Cengage Learning (India Edition).
3. Signals and Systems by Simon Haykin and Bary Van Veen, Wiley- India Publications. - 1 it
4. Linear Systems and Signals by B.P.Lathi, Oxford University Press. L v
15. Signals & Systems by K. Rameshbabu Scietech. HrJ
Reference Books: - ' ol
|. Signals and Systems by Michal J. Roberts and Govind Sharma, lata Me-Graw Hlll o ﬂ .
| Pul:rlu,a,tmns o < iy "
2. Signal and Systems by Anand Kumar, 3rd Fdition, PHL : gli-at
3. Signal, Systems and Transforms by Charles L. Philips, J. M. Parr and T, A: Riskin, P!:arsnu pe
Education. e
4, Internet of Things: Technologies, hppllcanam, Challenges and Solutions by B. K., Tripathy & | & ' i
J. Anuradha, CRC Press, 2017. oy, - ¥
! 9.
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A. Finite Element Analysis
MT303A PCC 3-0-0 3 Credits

Finite Element Analysis

Teaching Scheme |Examination Scheme

Lecture: 3 hrs/week Continuous Assessment —1 110 Marks
Continuous Assessment =1 :10 Marks
Mid Semester Exam: 30 Marks
End Semester Exam: 50 Marks

Pre-Requisites: Mathematics

Course Outeomes: At the end of the course, students will be able to:

Col

Explain the basic principle of Finite element methods and its application

Explain matrix algebra and mathematical techniques in FEAL
co2

CO3  fidentify mathematical model for selution of common engineering problem.

cogq  Polve structural , thermal problems using FEA

Derive the element stiffness matrix using different methods by applying basic mechanics
CO5 laws,

CO6  [Explain the formulation for two and three dimensional problems

Page 7 of
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Course Contents:

Unit 1: Introduction
Finite element analysis and its need, Advantages and limitations of finite element analysis

(FEA), FEA procedure.

| Unit 2: Elements of Elasticity
Stress at & point, Stress equation of &qulllbnm, 2-D state of stress, Strains and
d:sp]acernmts Siress-strain relationship for 2-D state of stress, Plane stress and plane:

strain approach

Unit 3: Relevant Matrix Algebra
Addition, subtraction and multiplication of matrices, Differentiation ::nd integration ul.‘
matrices, Inverse of a matrix, Eigen values tmd eigen vacturs, Positive daﬁmb matrﬂc,

‘(Gauss elimination

Unit 4: One-Dimensional Problems 1
Introduction, FE modeling, Bar clement, Shape functions, Potential energy approach,
| Global stifiness matrix, Buu;udﬁrj' conditions and their treatments, Examples. Unit 5

Trusses and Frames

Unit 5: Trusses and Frames
Introduction, Plane trusses, Element stiffness matrix, Stress caleulations, Plane fmmes,

examples

Unit 6: Twn-djmcnsiunnl Problems
Introduction and scope of 2-D FEA, FE modeling of 2-13 problem, Constant strain
triangle, other finite elements (no mathemancal treatment  included), Boundary. |

conditions. . g

Texi Books:

Hall of India Pvt. Ltd., 3rd edition, New Delhi, 2004.
Delhi, 2003.

Element Analysis™, John Wiley & Sons, Inc.

LS

3. R. D. Cook, D. 5. Malkus, M. E. Plesha, R J. Witt, “Concepts and ﬁppﬁcamﬂh of Finite *

1. T. B. Chandrupatla, A.D. Belegundu, “Introduction to Finite Elem ents in Engineering”, ]’._;Enﬁi;e' o

2. P. Seshu, “A Tcxﬂ:-nok of Finite Element Anal}rm" Prentice Hall of India Pvt. Litd., ’Hﬂw 2

| Reference Books:

. K. J. Bathe, “Finite Element Procedures”, Prentice Hall of Tndia Pvt. Ltd., 2006.
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B. Factory Automation

MT3038 PCC 3-0-0 3 Credits

Factory Automation

Teaching Scheme Examination Scheme

ILecture: 3 hra/week Continuous Assessment =1 (10 Marks

Continuous Assessment =11 ;10 Marks
Mid Semester Exam: 30 Marks

End Semester Exam: 50 Marks

Pre-Requisites:

Course Outcomes: Al the end of the course, students will be able to:

CO1  |[Explain various automation components and systems
x CO2  |Develop block diagram of industrial automation and control system
. CO3  Choose proper Assembly Automation system
Cos Measure industrial parameters like temperature, pressure, foree. displacement, speed, flow,
' level, humidity and pH.
COs !I}esign Computer aided measurement and control systems
CO6  |Apply the industrial robotics applications.
Course Contents: =
Unit 1 Introduction 1o Automation [8]

Automated manufacturing systems. Fixed /programmable/ Mexible, Automation, Meed of
Automation, Basic elements of automated systems- Power, program and control. Low
cost Automation, Economic and social aspects of awtomation, Advanced automation
functions, Levels of automation.

g Unit 2 Industrial Control and Transfer Line . 171

A. Industrial control systems in process and discrete manufacturing industries.
Continuous and diserete control; Computer process control.

B. Fundamentals of transfer lines, Configurations, Transfer mechanisms, Storage bufters,

Page 9of 38

e

,of M
oy SIT COE Yadrav

echatronice Engineering



P o

Bl

Wb
£
B

k]

e
( Sthri Shamrao Patil (Yadravkar) Educational & Charitable Trust’s PR i
VS ) t Sharad Institute of Technology College of Engmt‘enng PR N, 8
(An Autonomous Institute) ; Do Meary
Yadrav (Ichalkaranji)-416121, Dist, — Kolhapur | E nre ,;;__;n
Control, Applications; Analysis of transfer lines with and without storage buffers. ) i - 1
Unit 3 Assembly Automation i ' ‘ : B | r ' R
Assembly Automation: Types and mnﬁgumtfbns,_f‘m‘ts delivery at workstations, Various i : "
vibratory and non-vibratory devices for feeding and orientation, Product design for | &% ;
£ - =| = e Py
automated assembly, Quantitative analysis of assembly system - “'_‘; % : ; b
Unit 4 Agtomation components ) 1| - s
Sensors for temperature, pressure, Foree, displacement, speed, flow, level, humidity a_m:i s .
pH measurement. Actuators, process control valvés, power electronics devices DIAC, ~ ..,. - -.,.'-'r-w'-’-
TRIAC, power MOSFET and IGBT. I.ntrgrluc'tiuu of DC and AC servo drives for motion i . P ,{'.-."" -r s
control - N " arah
- =% .
Unit 5 Computer aided measurement and conirol systems . " _'_[4_5__1_.:_ _:';- - 1—; |
‘ = ¥ L] i b T
Rsle of computers in ' measurement and control, Elements of computer aided measurement | - . ey
and control, man-machine interfice, computer aided process control hardware, process | . | ¥, S e
related interfaces, Communication and networking, Industrial communication systems, LA & oS
" o M Tt
Data transfer techniques, Computer aided process control software, Computer. based data | = |5 58
acquisition system, Internet of things (IoT) for plant automation e L 'I’.iffih
Unit 6 Fundamentals of Industrial Robots I+ .
Specifications.and Characteristics, Criteria for selection, Robotic Control Systems: = | 7 | L g
o .
Drives, Robot Motions, Actuators, Power transmission systems, Robot controllers, A s oos _H" :
.| Dynamic properties of robots-stability, Control resolution, Spatial resolution, Accuracy, |+ . =P ”.,-h:
| Repeatability, Compliance, Work cell control, Interlocks 2 | T
| Text Books: = el B :
1“Automation, Production Systems and Computer Integrated Manufacturing”™,” Groover, Mp. | s
Pearson Education, TSBN: 81-7808-511-9 2nd Edition (2004). ‘ . b hesd
2. Industrial Instrumentation and Control By. SK. Singh The McGraw Hill Companies L Ff
3. “Introduction to Robotics, Analysis, Control and Applications”, Niku, Saced B., Willey z N P e
| Publication, ISBN 9788126533121, 2nd Edition. ; TR Wk
Reference Books: ) ' - o A :'H £
1. Industrial control handbook, Parr, Newnem v owTe g M
2. Process Control Instrumentation Technology By. C.D. Johnson, PHL L i T HES
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C. Computer Integrated Manufacturing

MT503C PCC . : 3-0-0 3 Credits
Computer Integrated Manufacturing

Teaching Scheme Examination Scheme

Lecture: 3 hrs/week prtinuous Assessment = 110 Marks
ontinuous Assessment =11 ;10 Marks
Mid Semester Exam: 30 Marks

'nd Semester Exam: 50 Marks

Pre-Requisites:

Course Outcomes: At the end of the course, students will be able to;

Ccol Explain the basic concepts of CAD, CAM and computer integrated manufacturing system

CO2  Summarize the production planning and control and computerized process planning

CO3  Differentiate the different coding systems used in group technology

co4  [Explain the concepts of flexible manufacturing system (FMS) and automated guided
vihicle (AGWV) system

CO5 Il justrate automated material handling and storage systems for a typical production system

CO6  |Apply the industrial robotics applications.
Course Contents:

Unit 1 Introduction 161
Brief introduction to CAD and CAM - Manufacturing Planning, Manufacturing control-
Introduction to CAD/CAM — Concurrent Engineering-CIM concepts — Computerized
elements of CIM system — Types of production — Basic Elements ol an Automated
system — Levels of Automation — Lean Production and Just-In-Time Production.

Unit 2 Production Planning And Control And Computerized Process Plunning 18]
Process planning — Computer Aided Process Planning (CAPP) — Logical steps in
Computer Aided Process Planning — Aggregate Production Planning and the Master
Production Schedule — Material Requirement planning — Capacity Planning- Control
Systems-Shop Floor Control-lnventory Control — Brief on Manufacturing Resource
Planning-11 (MRP-11) & Enterprise Resource Planning (ERP) - Simple Problems.

Page 11 of 38
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Unit 3 Cellular Mnnufm:mrlng - A NS
Group Technology(GT), Part Families — Parts Clﬂsslﬁcatmn and.coding —Production flow G IRl ¥
Analysis —Cellular Manufacturing — Cnmpusﬂe part concept — Machine cell design and RO
layout — Quantitative. ana]yms in.Cellular Manufacturing — Rank Order Clusteu.ng Method . 3 i
- Arranging M&Ghm&s in a GT cell — Hollier Method I S
Unit 4 Flexible Manufacturing S}'stum (FMS) ﬂJ‘l.d ﬂmtnmatud Guided Vehicle System i [7] e
(AGVS) I a-
Types of Flexibility - FMS — FMS Eumpnnents — FMS Application & Benefits — FMS R - CHey
Planning and Control— Automated Guided Vehicle System (AGVS) — AGVS ﬂpphcalmn. ] 2t
—Vehicle Guidance technology — Vehicle Management & Safety.. k. el n-*':-, 2
Unit5 Automatic Material Handling and Storage system T e, S
Design Considerations in Material Handling, Material Transport Equipment-Indostrial I % "
Trucks-Monorails and Other Rail-Guided Vehicles, Conveyors, Cranes and Hnisl.vf, i g
Analysis of Vehicle Based Systems, Conveyor Analysis. Automated Storage/Retrieval -
Systemns, Carousel Slorage Systems, Engineering Analvsis of AS/RS and Carousel ‘s .
Systems. a bt n
Unit 6 Smart Manufacturing [6] s :" e
Introduction to. additive manufacturing; IﬂT‘ Smart Sensing, Smart Machines, Data | - *| "7 ;-_I'-,,?"-_-g*'f
Visualization and Analysis, Augmented Reality, Cyber-security for manufacturing. o (] "B
Téxt Books: : o
1*Automation, Pmductmn Systems and Lumputcr Integrated Manufacturing”, Groover, MP
Pearson Education, ISBN: 81-7808-511-9 2nd’ Edlttﬂn (2004). s ¥
2. Industrial Instrumentation and Conirol By, S. K Singh The McGraw Hill Cumpamts 37 54
Reference Books: e (N
1.’ Mikell P-Groover, Automation, production Systams- and Computer Integrated '}hr{anufaﬂtur'iitg?g 3. _,H:" ’ *r F
rdEdition, Prentice Hall Inc., New Delhi, 2012. S, L I
2. Nanua Singh, System Approach to Computer Inbeg:mtcd Manufacturing, Wiley & Sons lur.: - f u';j
1996, ki o :.
3. Andrew Kusiak, Intelligent Manufacturing System, Prentice Hall Inc., New Jersey, 1992PHI % R
3 I;ja‘«t 4
“ n E :.:".; e
- :L..ni-_}i;-: -rl
.
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D. Rapid Prototyping

MT503D PCC Rapid Prototyping 3-0-0 3 Credits
Teaching Scheme Examination Scheme
Lecture: 3 hrs/week Continuous Assessment — 210 Marks
Continuous Assessment —I1 : 10 Marks
Mid Semester Exam: 30 Marks
End Semester Exam: 50 Marks

Pre-Requisites:

Course Outcomes: Al the end of the course; students will be able to:

col Explain the fundamentals of rapid prototyping techniques

CO2  |[Explain the techniques of Liquid Based and Solid Based Rapid Prototyping Systems

CO3  |[Explain the techniques of Powder Based Rapid Prototyping Systems

CO4  |Use appropriate tooling for rapid prototyping process

CO5 |Use rapid prototyping technigues for reverse engineering.

CO6 ke use of the RP Applications.

Course Contents:

Unit 1 Introduction [8]
History = Development of RP systems — Applications in Product Development, Reverse
Engineering, Rapid Tooling. Rapid Manufacturing- Principle — Fundamental — File
format '

Other translators — medical applications of RP — On demand manufacturing — Direct
material deposition — Shape Deposition Manufacturing.

Unit 2 Liquid Based and Solid Based Rapid Prototyping Systems d|
Classification — Ligquid based system - Stereo Lithography Apparatus (SLA), details of
SL process, products, Advantages, Limitations, Applications and Uses. Solid based
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system — Fused Deposition Modelling, principle, process, products, advantages, |
applications and uses — Laminated Object Manufacturing
Unit 3 Powder Based Rapid Prototyping Systems
Selective Laser Sintering — principles of SLS process, principle of sinter bonding process, S| e
Laser sintering materials, products, advantages, limitations, applications and' uses. Three | i ST
Dimensional Printing — process, major applications, research and development. Direct |- wiforsnn ' -’
shell production casting — key strengths, process, applications and uses, case studies, | - * |» = 577
{ research and development. Laser Sintering System, e-manufacturing using Laser I
sintéring, customized plastic parts; customized metal parts, e-manufacturing — Laser | '
Engineered Net Shaping (LENS). S S S
Unit 4 Rapid Tooling ' I s = TR
Conventional Tooling Vs. Rapid Tooling, Classification of Rapid Tooling, Direct and B &
Indirect Tooling Methods, Soft and Hard l-::lolmg methods = e F, ek
, Unit 5 Reverse Engineering 1w o sE
Basic concept, Digitization technigues, Modeél Reconstruction, Data Processing fori{ap;d v LB e
Prototyping, Reverse Engineering (RE) Methodologics and T n.-x,hmqucs, Selection. nf" RE| AR
| systems, RE software; RE hardware, RE in product development. . S| 0%, W e
{ Unit 6 RP Applications |6 e wesa?
Design, Dngineering Analysis and planning applications, Rapid Toolitig, Reverse | | .: . ‘.0
Engineering, Medical Applications of RP. =it ““;h 2 1_‘ =
Text Books: ' i - *L

1.Chua Chee Kai, Leong Kah Fai, “Rapid Protolyping: Principles and Jﬂ.,pphmmsu Wm-ld By v

Scientific, 2003. o F o
2. Tan Gibson, David W. Rosen, Brent Stucker, “Additive Manufacturing ‘Technologies: Rapjd 3 gl
Protolyping to Ditect Digital Manufacturing”, Springer, 2nd edition, 2010: : y
Reference Books: e 7 18 -"':. 3 1,
1. Chua C K, TLeong K F, Chu S L, Rﬂpl{l Prototyping: i‘nncipies and Applmahnm HEl o anlen
Manufacturing, World Scientifie. . *:w.--'»'l“'Tr '

'2. Gibson D W Rosen, Brent Stucker., Additive Manufacturing Technologies: Rapid Pmmtypmg ar, -ET &1

to Direct Digital Manufacturing, Springer. L
3. Noorani R, Rapid Prototyping: Principles and ﬁpplmﬂlmns i Manufacturing, Jotin Wainy &Y iyl 1in
SGII.S .:.' -I’:‘ Jl—i.]
4, Hilton P, Jacobs P F, Rapid Tooling: Technologies and Industrial Applications, CRC press N 2
5. Liou W L, Liou F W, Rapid Prototyping and Engineering applications: A.tool box for pmtolypa I
development, CRC Press. W, o
6. Ali K. Kamrani, Emand Abouel Nasr, “Rapid Prototyping: Theory and Practice”; Spnnger i .,”
2006 ] Tpoes @
. & bre b e
1 L__‘ i :';}
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Embedded System
MTS04 PCC Embedded S;rslr:m F=0-00 3 Credits
Teaching Scheme ,Enminaﬁun Scheme
[ecture: 3 hrafweek “ontinuous Assessment —1 210 Marks

ontinuous Assessment =1 ;10 Marks
id Semester Exam: 30 Marks

“nd Semester Exam: 50 Marks

Pre-Requisites:

Course Outcomes: At the end of the course, students will be able to:

cO| [Explain the Embedded Systems and its constituents.

cop  [Explain the knowledge of design process of hardware for Embedded Systems

CO3  [Explain the Embedded Serial Communication

CO4  [nterface Embedded Software. Firmware Concepts and Design

C05  [Design, analyze and implement Embedded system

CO6 LUse and design real time operating system for various applications.

Course Contents:

Unit 1:Fundamentals of Embedded System [8]
Core of the embedded system, Sensors (resistive, optical, position, thermal) and Actuators
(solenoid valves, relay/switch, opto-couplers), Communication Interface, Embedded
firmware (RTOS, Drivers, Application programs), Power-supply (Battery technology.
Solar), PCB and Passive components, Safety and reliability, Characteristics and quality
attributes (Design Metric) of embedded system. Real time system’s requirements, real

time issues, interrupt latency

Page 15 of 38
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[Unit 2: Embedded Hardware and Design L .’ 171 :;m"
Architecture of ARM-v7-M (Coriex-M3), ARM=v7-R (CortexR4) and comparison in | o v wlein
between them, SFRs, Ports, Interrupts, ADC, DAC, Timers, PWM. P N R
Unit 3: Embedded Serial Communication " =[8] ™% =i %
Study of basic communication protocols.like SPI, SCI (RS232, RS485), 12C, 10 CAN, N (R
Field-bus (Profibus), USB (v2.0), Bluetooth, Zig-Bee, Wireless sengor nutwork { T ik
Unit 4:Embedded Software, Firmware Concepts and Design-I [T B i
Embedded C-programming concepts (from embedded system point of view): Optimizing _ : g B
forSpeed/Memory needs, Interrupt service routines, macros, functions, modifiers,data . | .. _ [ ™ ool
types, device drivers, Multithreading programming . ) VA T
Unit 5: Embedded Software, Firmware Concepts and Design-TT Tl eFE LT = a

Basic embedded C prugraﬂ]sf’applttﬂloﬂs for ARM-v7, using ARM-GCC tool-chain, 2 ol , e J

| Emulation of ARM-v7 (e.g. using QEMU), and Linux porling on ARM-v7 {amruiaﬁnn] R S £
board AR RS LT &
CASE STUDY: 1) Medical monitoring systems, 2) Process-control system (temp, ' s

| pressure) 3) Soit real time: Automated vending machines, 4) Eammunmaucm, Wircless £

| (sensor) netwark, - gt
Unit 6:Real time operating sysiem ¥ ) 16 |° .o T e

POSIX Compliance , Need of RTOS in Einbedded system software,’ :
Foreground/Background systems, multitasking, context switching IPC, Scheduler |- = o %

policies, Architecture of kernel, task scheduler, ISR, Semaphores, mailbox, message | ™' _ | . ﬁrjf ';f_:*.c'-'
| queues, pipes, events, timers, memory management, RTOS services in contrast with [ -+~ | 7. %,
traditional 08 SRR ) DR & “"'*"
Text Books: b Sy
1. J.W. Valvano, "Embedded Microcomputer System: Real Time Interfacing”, Brooks/Cols, 2{}[:{} b o pice
2. Jack Gansslg, "The Art of Designing Embedded Systems”, Newness, 1999, " ok TR
3, V.K. Madisetti, "VLSI Digital Signal Processing”, IEFE Press (NY, USA), 1995. | &, .0
4. David Simon, "An Embedded Software Primer”, Addison Wesley, 2000, - o i
3. K.J. Ayala, "Ihe 8051 Mcmcunimllcr ﬂnrc:hltectum, Programming and Applications", Pearam |~ =, %
{ Intl, 1996. [N TR
Reference Books: I P .{:.;‘.
1. Introduction to Embedded Systems : Shibu K. V. (IMH) | e JI,, -,.
2. Embedded Svﬂem Design — A unified hardware and software mirr_:ductmn b Vahid (Inhn E 1%r
Wiley) S ¢ Rl i
3. Embedded Systems : Rajkamal (TMFI) 4. I’Embﬁdde:d Systems : L. B. Das (Fnarscsu} ) el g
5, Embedded System design : S, Heath (Elscvier) . S
6, Enibedded microcontroller and processor design: 6. Osborn (Pearson) , I s
7. Embedded Systems: Frank Vahid , Wiley India, 2002, ] 2 htly
8. Embedded Microcomputer Systems — Real Time Interfacmg — Jonathan W. Valvano; Cangagp: R *13._;
Tnarmn& Third or later edition. _ , R T
1 o -1 E"PE::"
T & " L
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Induostrial Automation and Robaolics

MT'505 PCC  [Industrial Automnation and Robotics  J3-0-0 3 Credits
Teaching Scheme |Examination Scheme
Lecture: 3 hrs/week Continuous Assessment -1 ;10 Marks
Continuous Assessment —I1 :10 Marks
Mid Semester Exam: 30 Marks
End Semester Exam: 30 Marks

Pre-Requisites:

Course Outeomes: At the end of the course, students will be able 1o

CO1 [Explain automation technologies and control systems

CO2 [T'o illustrate the Hydraulics and Pneumatics circuits used for automatic process controls of
industrial systems.

I'o illustrate the Electro-Pneumatic circuits used for automatic process controls of industrial
systems.

CO4 [Explain basic knowledge on robotics
CO35 |Ilustrate different type of robot programming & distinguish between them

CO3

Make use of various types of linkage mechanism for obtaining specific motion and
CO6 |control techniques related to robot system

Course Contents:

Unit 1: Factory Automation and Integration and Control system [§]
Basic concepts, types of automation, automation strategies, automation technologies,
applications around us and in manufacturing industries. Introduction to Programmable
Logic Controllers (PLC), Human Machine Interface (HMI) & Supervisory Control and
Data Acquisition System (SCADA); motion controller, applications of RFID technology

and machine =t N N ___ :
Unit 2: Design and Operation of Logic Control Circuits for Hydraulies and | [7]
Pneumatics

Basic elements of hydraulics/pneumatics, fluid power control elements and standard
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graphical symbols for them, hydraulic & pneumatic cylinders, hydraulic & pneumatic
valves for pressure, flow & direction control, Circuit design approach and real time |
| examples; sequence operation of two/more than two cylinders as per the design |- - o
requirement to automate the systems. Hydraulics/pneumatic safety and their applications R T S
to clamping; traversing and releasing operations. Bt w o
Unit 3: Design and Operation of Electro-Pnenmatic Logic Control Clrcults : [8] .
Eiectm-pneumatlc gystems, soléenoid wvalves, different sensors, factory avtomation |. B > s
sensors, electrical sensors, process automation sensors and their interfaces as per __l,:'T
application criteria. Circuit design approach using relay logic circuits and redl time| - 1. g " _:-'-".:_
examples; sequence operation of two/more than two cylinders as per the design| = -~ | . .05
: rcqulrmnﬂnt to automate the s},rstems Electro pneumatic & E:lf:{:ﬁ'tr h}'d.muhc Eystems P 2 r"i‘-;-;i-_ 1':
using relay logic circuits. ] T 4" ke, LB
Unit 4: Introduction to Robotics: N 44' < 1R,
Definition, Classification of Robot — Industrial Robot & Service Robot, Anatory, Spatial R S e L
coordinates, Geometric configurations and work envelope, Machine intelligence, Criteria | " - RS
for robot selection, Sat':at}r standards for Industrial Robot, Economic justification, Robot R e E
Applications-Material handling, Machine loading and unloading, Assembly, Inspection, | . e . 3 .HE \
Welding, Spray painting, Medical Indusu'y Future of Robotics Ll GO
Unit 5: Robot Programming: [61° [ =~ _
Introduction, On-ling programming: Mauual input, Lead through -programming, Teach ™
pendant programming, Off-line programming language, Simulation, Irltmduf:tmn 1:0 RCI& o &
I_“nnc-ept T C "‘a.‘_
Unit 6: Kinematics and Control of Robolic Manipulators: 6] | e
Intreduction to manipulator ‘kinematics, Humngéme:}us transformations and rébot | | J| el
kinematics, Denavit- Hartenberg (D-H) representation, Concept of forward and inverse L R
kinematics. Open and closed loop control’ system, Control system concepts, Linear |~ " | "u* . .
control schemes, PID control system, Types of motion cuntml drives and confrol, | - T
| Planning of trajectories, Human Robot Collaboration : ) . wER R
Text Books: | ' I g
TN o TR
1. Groover, M., P, Automation, Production System & Computer Integrated Manufﬂctunng,' e i ':%,;-f_, i
Pearson Education Asia [200%). 2% e >
2. Esposito, A, Fluid Power with Applications, Sixth Edition, Pearson Education [2009). il T e
3. Majumdar, 5. R, Pneumatic Systems, McGraw Hill [2005). ] e ““" '
4. Nakra, B. C, Theory and Applications of Automatic Controls, Revised Znd Edition, uewgge T f”;' g
International Publishers (2014]. ; ' I |
5. Marriss, S. B, Automated Manufacturing Systems, MeGraw Hill (2006)., = ; ; Ll
6. Auslander, D. M. and Kempf, C. J., Mechatronics: Mechanical System Interfacing. W L
7. Garry Dunning Programmable Logic Controller. 3 : My TR
| 8. Programmable Logic Controllers by Frank Petruzella. e il "'ﬁ';,,_,; i
9. YoremKoren, “Robotics for Engineers” - . . e vty
10. J. F. Engelberger, “Robotics in Practice™ ) O
1. Ulrich Rembolds, ChristialBlume, “Computer Integrated Manufacturing Technology and Systerns™ . ., "% °
1. L S
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12, Ramamurthy, “Computer Aided Design in Mechanical Engineering”
13. Mark Spong. “Robot Dynamics and Control”, Wiley India

Reference Books:

. Fluid Power with Applications by Anthony Esposito - Pearson Education 2000,

. Power Hvdraulics by Michael J, Prinches and Ashby 1. G, - Prentice Hall, 1989

. Industrial Hydraulics: Pippenger

. Vickers Manual on Hydraulics

. Fluid Mechanics and Fluid Power Engineering by Dr.D § Kumar , Kataria Publishers 2014

7. Fluid Mechanics and Hydraulic machines by Modi & Seth, Standard Publishers Distributors
8. Pneumatic Controls by Joji P, Wiley India Pvt.Ltd

9, Pneumatic Circuits and Low Cos by Faweett IR,

1 0. Fundamentals of pneumatics: Festo series

11. Fundamentals of hydraulics: Festo series

12. Mechatronics, A. Smaili, F. Mrad, OXFORD

13.Saeed B. Niku, “Introduction to Robotics — Analysis, Systems and Application™ : PHI 2006.
14, Richard D, Klafier, Thomason A ChmielOwski, Michel Nagin “Robotics Engg-an Integrated
Approach™ PHI 2005,

15. R.K. Mital & 1.J. Nagrath, “Robotics & Control™ TMH-2007,

16. Sahn, 5.K., “Introduction to Robotics, 2nd Edition, MeGraw-Hill Higher Education, New Delhi,
2014,

[7. Ghosal, A., “Robotics”, Oxford, New Delhi, 2006,

o b = el B T
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~_Computer Organization
MT506 PCC Computer Organization 2-0-0
Teaching Scheme Examination Scheme

Lecture: 3 hrsiweek Continuous Assessment —I =25Marks

Continoous Assessment =11 :25 Marls

[ - : | e :._ r
- __-"';. "
o g =
AR, i
1 = 5 e Rl
| 4 M TR T
Pre-Requisites: Engineering Mathematics-T & 11 s ?I"':;q’,_,;:_i S
; | s SR L
Course Outcomes: At the end of the course, students will be able to: ' RS P et s
J ! '._. 1-: :I\:‘,;‘::«
col NE
Dﬂscn'bw single bus architecture of a computer and the function of the mstru:tmn exccuu:m o

L -,_m r_._;r- Ll
H

cvele, RTL interpretation of instructions, addressing modes, instruction set. A

o2

i

Write assembly language program for specified microprocessor for. mmputmg Iﬁnbu
multiplication, division and I/O device interfiace (ADC. Control circuit, serial port

=
- it e

.

T

Processorsand describe the process.

Predict flowchart for Concurrent access to memory and cache coherencyin Parallel

04

—

] 1l
Tue¥ I M e e
. P

EoA,
¥

Explain Memory Module and analyze its operation by interfacing with the.CP LI}.

Course Contents: g ooy

Unit 1: Functional blocks of a computer i '
CPU, memory, :nput-mnput subsystems, controls Module. Instruction set archmm:e ofa
CPU — registers, instruction execution cyele, RTL interpretation of instructions, °
addressing modes; instruction set. Case study — instruction sets of some common CPUs. -
Data representation: signed number representation, fixed and floating-paint
representations, character representation, Computer arithmetic — integer addition and
subtraction, ripple carry adder, carry look-zhead adder, ete. multiplication — shift-and add,
| Booth multiplier, carry save multiplier, etc. Dmsmn restoring and non-réstoring

techniques, floating point arithmetic. T
* Il ' = u i Tz
v ' . . T ':_
¥ 2 ) l";! r3 % T,
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Unit 2: Introduction to x86 architecture. 71
CPU control Module design: hardwired and micro-programmed design approaches,
Case study — design of a simple hypothetical CPU.

Memory system design: semiconductor memory technologies, memory organization.
Peripheral devices and their characteristies: Input-output subsystems, /0 device
interface, 1/O transfers program controlled, interrupt driven and DMA, privileged and
non-privileged instructions, software interrupts and exceptions.

Unit 3:Pipelining: [8]
Basic concepts of pipelining, throughput and speedup, pipeline hazards:

Parallel Processors: Introduction to parallel processors, Concurrent access 10 memaory
and cache coherency,

Unit 4: Memory organization: Memory interleaving, concept of hicrarchical memory | [7]
organization, cache memory, cache size vs. block size, mapping functions, replacement
algorithms, write policies.

Reference Books:

|, “Computer Organization and Design: The Hardware/Seftware Interface” SthEdition by David
A. Patterson and John L. Hennessy, Elsevier.

2. Computer Organization and Embedded Systems, 6thEdition by Carl Hamacher, McGraw Hill
Higher Education.

3. “Computer Architecture and Organization”, 3rdEdition by John P. Hayes, WCB/McGraw-Hill.
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Kinematics and Theory of Machines Laboratory - i e
MT507 FCC Kinematics and Theory of 0-0-2 1 Credits
Machines Laboratory ) 2
Teaching Scheme: Evaluation Scheme:
Practical: 2 hours/week/batch Continuous Assessment <1 :25 Marks
Continuous Assessment —I1 :25 Marks
' i . ? -‘b-r-!‘:.;l;-; .
Pre-Requisites: g : r.;fI;,. ST
4 "-r- N "‘ ::‘
Course Outcomes: At the end of the course students will be able to - e CThm 5 - %
' . ok | R
COL | Select Suitable mechanism for various applications. . -
CO2Z | Analyze graphically velogity and acceleration of planer mechanism. e |
CO3 | Construct Cam profile for specific motion. ;. g
== : )
CO4 | Examine effect of shp on power transmission of belt & study of torque transmitted i
epicyclic Gear Train _ : G
" Sl i :
List of Experiments: . ' R
Al least minimum 6 experiments should be performed from the following list E A
T . =ts F I:
1. Identify and study of inversions of four bar chain mechanisms. ' s S
2. ldentify and Study of inversions of single/double slider crank mechanisms. . . S lh- ;Lﬁ {L f‘::
'3, Determine velocity and acceleration of various links in given mechanism by relative veinnrty . "M’: .
method for analysis of motions of links. (Use dramng sheet) WEAR
s
4. Klien’s construction for slider crank mechanism. (Use drawing sheet) 2 WEN
R I P
3. To construct cam profile for various types of follower motion. (Lrsn: drawing sheet} . | 4 -:2:3'5 "
6. Experiment on Slip of belt. o AR R (S S -
‘ LI S B LR T
. | 7¥Indentify and study of Epicyclic Gear train, . = "% Nl
G 2 R B _ BT y % b VP s
) SRttt B T L _ LIS SR DR S
VFE, b b e
- by Pagezzufsa ;‘k,f, u*«t—-'ug-:fg__-f
. . L : kan & L 'Ef’f._:i
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Text Books:

1. S.5.Ratan, Theory of machines, Theory ol Machines, McGraw Hill Education, 1986,

2. Khurmi R.S. Gupta J.K, Theory of Machines, S.Chand Publications, New Delhi.2015,

3. Robert L. Norton, Kinematics and Dynamics of Machinery, Tata MeGrawHill,2009.

4. Ghosh A. and Mallick A.K., Theory of Mechanisms and Machines, Affiliated East- West Pvt.
Ltd, New Dethi.

Refercnce Books:

| 1. E. Shigely, J. 1. Uicker, “Theory of Machines and Mechanisms”, Tata MeGraw Hill
Publications. New York, International Student Edition, 1995,

2. Thomas Beven, “Theory of Machines”, CBS Publishers and Distributors, Delhi
3.Shigley, Theory of Machines and Mechanism, McGraw Hill, New York

4. (.S, Rao and R.V. Dukipatti, Theory of Machines and Mechanism, "New Age Int.
Publications Ltd. New Delhi.

5.Ballaney P.L, Theory of machines & mechanisms, Khanna Publishers. New Delhi, 2003,
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Industrial Automation and Robotics Laboratory ~ gt ’*;!_,f =
. 7 ¥ Fin 'e.‘i'...-’ g ﬂ;-" ;‘:a‘_‘&g"_"
T T ,.___'.:"_T—_:"_ P
i+ MT508 - PCC Industrial Automation and 0-0-2 1 Credits , f* "o* v 4t
£ ks Robotics Laboratory . : 2 N
[ _ Teaching Scheme: - ' Evaluation Scheme: : : I + * ,. " ?
Practical: 2 hours/week/batch Cnntmumlﬁ Agsessment —T :23 Marls L paf 40
! Continuons Assessment -1 :25 Marks - o
E . _-.-.u ﬂ-.'
= e B el '
S ' Fu { H- |
Pre-Requisites: “ R
. ‘ i o
S e 8 P 1 4 s P
Course Outcomes: At the end of the course students will be able to - I
.. o Ty o]
." uy L3
L g il : . = . Ltay T s
COl | Demonstrate the structure and layouts of hydraulic and pneumatic systems. = fra wus W
. : S e
a d e e -.-.:L'- .,.;:n?
COZ | Demonstrate construction and working of various types of controf valves usedin - [0 = ";: “‘"f 1
hvdraulic and pneumatic svstem [ A ¥ ;‘
CO3 | Mustrate different types of robotics and demonstrate them 1o ldcntlfy dlﬁ'ﬂrf.,nl parts and’ i g f‘
wmmnf:m.s #H X A =g u* |
2 ¥ i e e =tn & _3;::;* ;.:_:’.
. |€94 | Develop Robot programming for Tndustrial Process * 5

. f r"-
| List of Experiments: ' ) :
At least minimum & experiments should be performed from the following list =

=

1 Minimum two circoits on Pneumatics to be developed on Preumatic trainer kit
2. Minimum two circuits on Electro-Pneumatics o be developed on Electro Pneumatic trainer | |
kﬂ . I

3. Minimum two circvits on Hydraulics to be developed on Hydraulic trainer kit- '
4. Demonstration of different types of control valves used in hydraulic ﬁnd-.pnuumali{;-s}ﬁm v Mo o

i - 3 He W -?irf i :
5. Study components of a real robot and its DH parameters. (Experiments that May Be 1o * 4% ﬁ 541
--'Perfnrmnd Thruugll Virtual Labs )’ 1 T : o B
W e uﬁﬂlntt,g[ah;m ﬂf assorted sensors (IR, Pulemmmcter‘ au-am gagcs etc.), micro controflers and g
Eﬂﬁ IRG}JOt Dperaﬁng"System} in a robotic s;t,r.atm:tﬁ :‘: 2 e W e E 3
V% vedg . ot
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7.Exercise on any Robotic Simulation Software

a. Determination of maximum and minimum position of links.
b. Study Forward Kinematics and validation.

8. Robot programming for Industrial Process (Any two).
9, Study of ISOLIC Symbaols for hydraulic and pneumatic systems.

Text Books:

1. Saha, S.K., “Introduction to Robotics, 2nd Edition, McGraw-Hill Higher Education, New
Delhi, 2014.

2. Richard D, Klafter, Thomason A ChmielOwski, Michel Nagin “Robotics Engg-an Integrated
Approach™ PHI 2005.

3. R.K. Mittal & 1.J. Nagrath, “Robotics & Control” TMH-2007

4, “Hydraulics and Pneumatics”, Shaikh and Khan, R.K. Publication.

3, “Fluid Power with Application”, Esposito, Pearson Education, 7th Edition.

6. “Basic Hydraulic — Festo Manual™

7. “Basic Pneumatic — Festo Manual”

Reference Books:

|. Deb.S.R., Robotics technology and flexible Automation, John Wiley, USA 1992
2. Asfahl C.R., Robots and manufacturing Automation, John Wiley, USA 1992,

3. Klafter R.D., Chimielewski T.A., Negin M., Robotic Engineering — An integrated
approach, Prentice Hall of India, New Delhi, 1994,

4. Me Kerrow P.J. Introduction te Robotics, Addison Wesley, USA, 1991,

3. lssac Asimov | Robot, Ballantine Books, Wew York, 1986

6, “Hydraulic and Pneumatic™ H.L.Stewart, Industrial Press. 7. “Industrial Hydraulic™, J. J.
Pipenger, Tata McGraw Hill.
8. “Power Hydraulics™, Goodwin st Edition. 4. “Introduction to Hydraulic and Pneumatics™,S.

llsngo and V Soundararajan, Prentice Hall of India, 2nd Edition.

To—
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Metrology and Quality Control Laboratory o e h
MT3509 PCC Metrology and Quality Control 0-0-2 1Credits }3 -, = ‘.,
Laboratory L TR,
L L L
“ " AL It
Teaching Scheme: Evaluation Scheme: s e
Practical: 2 hoursiweek/batch Continuous Assessment—I :15 Marks LA T e
Continuous Assessment =11 :15 Marks B e om0
[Practical and Oral Exam: 20 Marks ' d R
Pre-Requisites: Pngineering Physics : 3 Rt I T
» " - .\::-.T ' ..:E s i _..-'
Course Outcomes: At the end of the course students will be able to - = Y
- - = - . A Fi _;3:\,-I'r\._.:\_ ;
coy | Explain and justify the knowledge associated with various linear and angle'measuring ** o AR
instruments, ' e -
coa | Hustrate the methods used for the measurement of screw threads, gear parameiers and Mr | (ieSe
flatness of given component ) B B eREhe s o
co3 | Collect measurement data, investigate and analyze problems related to quality, select ' | - .3 -_'_'FEV%-"_;A'I
appropriate control tool, evaluate results and devise and communicate corrective action. Neg ety g
’ : 23 = ._ oy -':_-.. -;_|'£:-f:[ﬁ,!‘.":~
o - X L *T.;'_ '.'?_:':'_'?_f'&:“-r-mr.‘
a o sy
II .'| |-T:-.l R ‘.:E.";:' _;h:
List of Experiments: ' ' ' = o T e SN
' . . | A S Al
The MQC Lab consists of any 8 experiments to be conducted from the list where minimum two 1 ] F
experiments should be related to-quality 'h b ) .
1. Study and use of Linear Measuring Tnstruments ) s . [ -t ;— )
2. Study and use of various Cﬂrﬁpamtq}rs - v o | iz LA q»,:;:“
. e T by
3. Stly and use of Angle Measuring Instruments . g e 'k g @
4. Understand Screw Thread Measurement . ' S "'.:r,‘f': 1 *r
5. Study and Measurement of Thread parameters using Profile Projector. o I ﬁ h_‘f:;.:-. :
6. Study of Spur Gear Measurement R g : = '}"'-‘, i
7. Study and use of D[:.rtisal Flat S X _ 2 --':t:j"_"""
8. Study of Normal Distribution Curve poe W RWE ” 5 :“
9, Study and Use of Control Charts el S N
s I T < - W e _.‘.'"‘4‘,--’*."":' !
lﬂﬂjui;ljg‘f.pﬁem B haracteristics Cm‘rfeg %1‘ .{:Q‘}"Eu. I Ll :
b 'i.':a"ti"‘:.:- :.‘L' ;uin
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Nig = e a g #0500
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Text Books:

I, R.K, Jain, “Engineering Metrology”, Khanna Publisher,

2. LC. Gupta, “Engincering Metrology™, Dhanpat Rai Publications.

3. N Sidheshwar.P Kannaiah,"Machie Drawing”™, TATA Magraw hill.2009.

4. Anand Bewoor, Vinay Kulkarni, * Metrology & Measurement” The McGraw-Hill Comp.
5. B.C. Nakara & K. K. Choudhari , “Instrumentation Measurement & Analysis”™,

TATAMagraw hill.2012. 6. Quality Control by Anand Beoor & Vinay Kulkami Wiley India
PVT.Ltd

Reference Books:

| “Engincering Metrology™, 1.C. GUPTA, DhanpatRai and Sons, 1988, 2Znd Edition.

. “Practical Engineering Metrology™, Sharp K.W.B. Pitman, London, 1973, 1st Edition.

(=

3, Beckwith T.G, and N. Lewis Buck, Mechanical Measurements, Addison Wesley, 1991 ,5th
edition '

4. N,V Raghavendra and L. Krishnamurthy, Engineering Metrology and Measurements, Oxford
University Press, 2014, '

5. Serope Kalpakjian and Steven R. Schmid, Manufacturing, Engineering & Technology,

Pearson. Sixth Edition
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Embedded System Laboratory: ' e g
. 5 ’ . K v 2 Re iy O
L. MI5i0 | PCC]  Embedded System Laboratory]  0-02 | 1 Credits . | % 0
; AL e e e
_ _ = '.:‘.- - L, ¢ e a3
Teaching Scheme: Evaluation Scheme: 1 -5
- = LR
Practical: 2 hours/weel/batch Continuous Assessment ~I : 15 Marks 3 - S
' {Continvous Assessment ~I1 :15 Marks F R )
End Semester Exam® 20 Marks Nk ik
- r . ‘_.i“--. ::I-.: J“:“I‘:‘:
Pre-Requisites: | Y e Eii T "
; wa i .ll "\l_:-.'u-r._:':-y':ﬁ-!,-';-l\‘glié-.
Course Outcomes: At the end of the course students will be able to - X il T o
] _w 35 .F:_.:
COL | Develop programs in ARM for a specific Application. | i e
COZ | Interface memory and Write programs related to memory operations, ] e o g ;_
O3 | Make use of ¢ A/D and D/A convertors with ARM system. ' 7 : i "% .-j.. * _,;‘-'E,_. i"—-x'
CO4 | Develop programme for interfacing keyboard, display, motor and sensor. ) r T e '**-*4"
: i _ ‘M-Frr - ‘E‘:‘;ﬂqﬁ
or e
- ¥ a wiaTR
' F A AR
' s b Sy gt e
List of Experiments: . ' S R S
: v, Sl F e Mk
At least minimum 8 experiments should be performed from the following list Rl T s P
: S L A
1. Study of Fundamental Bmbedded System and ARM evaluation system. R [ e Hl-x ey

2. Program for input / output Operations with Port
3. Program for Interfacing LED. '

4. Program for Interfacing DC Motor.

5. Program for Interfacing Stepper Motor.

6. Program for 7-Segment Display.

7. Program for 16X2LCD

8. Program for 16X2 LCD & Keypad

9. Program for Internal DAC for Waveform Generation.” - .

@ = L i ' s

10. Program for Internal ADC. 4 w Teg e
£ il . 5 - T
EFiemma 'II"."" L ’ . r Gy Lj.. < . “:. '\-i ._; _:.'...I.I.
5 [ A Towpy R o 7]
- . t. ‘.l| ﬁi%“”n L HJ.-“."
Ly : .
] i il ) _:. @ 47
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Text Books:
|, Embedded Systems Architecture Programming and Design by Ruj Kamal, 1l edition, Tata

MC Graw-Hill.
2. Designing Embedded Systems with PIC Microcontrollers: principles and applications by
Tim Wilmshurst, Elsevier.

Reference Books:
1. Embedded Systems Design by Steve Heath, 11 edition, Newnes publications

2. Embedded Systems Architecture: A Comprehensive Guide for Engineers and Programmers
by Tammy Noergaard, Elsevier.

3. Embedded Systems, Rajkamal, TataMcGraw-Hill8. “Power Hydraulics”, Goodwin Ist
Edition.

4. “Introduction to Hydraulic and Pneumatics™S, llango and V Soundararajan, Prentice Hall of

India, 2nd Edition,

Head
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Python Programming Laboratory B2 e
J_’ ol n‘ ,
MT511 PCC Python Programming 0-0-2 1Credits |+ %oy ¢ 133
Laboratory er g }rT" o
Teaching Scheme: “Evaluation Scheme: - L 5'11‘*' ,.r
Practical: 2 hours/week/batch Continuous Assessment— :15 Marks Tagh
R Continuous Assessment -1 :15 Marks A
|End Semester Exdm: 20 Marks % % :;&
e O "4-""-"-"4_'!
Pre-Requisites: . ° ,‘: :
a Bl % ']'_d [
Course Outcomes: At the end of the course students will be able to - - -Z_’;;'f i
= = m— = : . .'I' .'-::i
COl | Explain and apply essentials and fundamentals of Python Programming e w7 : kol
" ¥ 5 e s !
CO2 | Make use of Decision making and Looping statements e e
CO3 | Apply the concepts of functions, modules, il e et
CO4 | Build code.using 0.0Q.P, and Standard library. -~ "3 ...@}};*1{:
= 1 " 1 . -J".'-'r':':l R A
1 ‘ s
’ K R -;. r :
5 ‘fi'-ﬁ'd L,
 List of Experiments:’ ’ o
" At least minimum 8 experiments should be performed from the following list 1. S
; - 1 L
1 Syniax basics, Arithmetic/String Operations, Input/Output statements LR
2. Control Flow constructs: If-else, Relational and Logical Operators i 2 3 ‘
, 3. Tteration: While loop, For loop bt 2
4. Collections: Lists, Tuples L
- 5. Collections: Sets, Dictionary N L if—“"
6. Functions and Modules: sys, math, time G 1 s R e dlle fa
Pl 3 o
- i
7. File Handling: Data streams, Access modes, Read/Wrile/Seek 3 ;.’;-E 5
8. Exception handling: hierarchy, raise, assert « "¢ = . i Gy “i;,h
: A . " --'- - ';_;‘ : ‘-,ll,t'
9. OOP: Classes, Objects - AL Sudil e R
10! 6 piogramming: tki B 1 ‘aa R )
IO ing: tkinter . 2 . 4 e B
SO Eady plal ey 10 “E s : %}‘Fg L o o T IJ":'E':
" e T ‘1::' .-h an vy '"'-’ :Jrl "." = _I.:.;..;'--'l:';s
T Tl T Ay’
- T’Ii.j :5 _!..‘ -;;:'ﬁ" 4,-'_-\,.‘. » \EI_"-I.‘.F:E':{'I.';-
l B _Page300f38 - S %R
o - 3 l"- S ;::}:'r;“-;;; ﬂ:;_jg;gl‘__l_'".
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Text Books:

I Exploring Python, Timothy Budd, Me Graw Hill Publication, ISBN:9780073523378, August
2010

2. Beginning Python, Peter C. Norton, Alex Samuel, Dave Aitel, Eric Foster-Johnson, Leonard
Richardson, Jason Diamond, Aleatha Parker, Michael Roberts, ISBN: 978- (-7645-9654-4,
August 2005,

Reference Books:

1. Python: Create - Madify - Reuse, James O, Knowlton, Wrox Publication, ISBN: 978-0-470-
25932-0, July 2008,

2. Professional Python Frameworks: Web 2.0 Programming, Dana Moore, Raymond Budd,
William Wright, Wrox Publication, ISBN: 978-0-470-13809-0, October 2007.
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Aptitude Skills-IT1
Aptitude Skills-i11 |

| HMs03 | HsMC|

0-0-2 | 1

Teaching Scheme:
Lecture: 1 hrsfweek

Evualuation Scheme:
Continuous Assessment -1 :25 Marks
Continuous Assessment —11 :25 Marks

Pre-Requisites:

.-C““m Outcomes: At the end of the course students will be able to -

ol

Solve the problems on system of equation )
CO2 | Solve the problems on seating arrangement
| CO3 | Solve the logical reasoning problems
CO4 | Solve the critical analysis problems
COS5 | Solve the problems of Data interpretation
CO6 | Solve the problems mensurations

Course Contents:

Unit 1: System of equations
quadralic equations, Surds and indices, solution of equations, Ages
Unit 2: Seating Arrangements
Linear seating Arrangement, Circular seatmg arrangement, Complex seating
arrangement

Unit 3: Logical Reasoning
Numerical based on sense of direction, Blood relations,Odd man Out
Unit 4: Critical analysis
Clocks and Calendar based problems, Cryptarithmetic, heights and distances _ '
Unit 4: Critical analysis ' 2],
Clocks and Calendar based problems, Cryptarithmetic, heichts and distances .
Unit:6:Mensurations | 121
2D mensurations and 3D mensurations, ven diagram g i )
Text Books: "

1. RS Aggarwal “A Modem Approach to Vnrb-al & Non-Verbal Reasoning “,5. Chand

Publisher; 2016 edition
2. RS Aggarwal, " Quantitative ﬁpnmde for Cnmpci::twc Examinations ", §. Chan:l

Publisher; 2016 edition 3"
3. Raymond Murphy “Essential E"ngl:sh Gmﬁ':mar with. Answers”, Murphy'
Refmnca‘Bnnks' RV ".i » ; :
“#amidns o] Rao. I‘J,E}@‘u'" Prasal:la Wren &amp; Martm g’h- School English Grammar and L
T TR "'r.ﬂa s h‘.c - 34 X
x Lo © X4 L
1 ' i"a e32af3 b o T e 3
; ¢ F - ;5;1‘*-,:-; ??;}-'f{;;i %
',r] N _d'-_:l Tl '4-.‘?: !‘li-"-_:-.
a4 o =l ..-
L At essd,
. - &
b * } :
e A
"""-il;vg' e R
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(@ i Sheri Shamreae Paril (Yadravkar) Educational & Charitalle Trust's

Composition Book, S Chand Publishing, 2017

Murphy, Intermediate English Grammar with Answers, Cambridge University
Press;Second edition .

3. RS Aggarwal, Objective General English, S. Chand Publisher; 2016 edition

T

Verbal Ability (12Hrs) (Compulsory)

Pre-Requisites: Communication Skills Aptitude Skills LI
LCourse Outeomes: At the end of the course. students will be able to:

Understand basic concepts of sentences and its structure

L

Understand the tenses and its use in daily life

Explain basic uses of speeches and voices in day to day lite

Understand the use of modal verbs in sentence construction

Summarize various Phrases, Idioms and Proverbs

Summarize different words psed in daily life

Course Contents:

Unit 1: Parts of Speech 12}

Word Family (Using the same word as different Parts of Speech)
Punctuation

Unit 2: Punciuation 121
Letter Writing ( Formal) .
E-Mail Writing
CV Writing

Unit 3: Reading Comprehension 12]
Paragraph Jumbles

Unit 4: Spotting Errors (in different parts of sentence) 12]
Subject-Verb Agreement
Sentence Correction

Page 33 of 38
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Unit 5:.One Word Substitution T [2] e A ';&_Lu;?L;EE
3 ¥ i) & 1‘:'" Chid

Narrating Events/Reports = . ; T I O

' = Surmmary/Precis Writing i ; ) P n ey 3._%:.{]
5 v 8 o Nl o
1 . Ham e
. 4 - - II

Unit 6: Dialogue Writing il . o B e TEIE

Group Discussion ) ’ . 1
Interview Skills (Using formal notations & pestures etc.) ¢ RN N B

= Text Books: ' ) H TN
1. Raymond Murphy, Essential English Grammar with Answers, Murphy , ¥ o

2. Objective General English by R.S. Aggarwal, § Chand Publishing; Revised edition +| = % & 7

(15_March 2017) T e
Reference Books: ' ' T T e
1. RaoN.D,V,Prasada, Wren &amp; Martin High Scheol English Grammar and O R e

Composition Book, S Chand Publishing, 2017 : ' A > J,‘;, ?E,_Tg}.
i M (= - - s o R A =
2. Murphy; Intermediate English Grammar with Answers, Cambridge x HEATARE oe
University Press;Second edition - el
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Language Skills- 11

- HMS04 HSMC Language Skills- 11 0-0-2 I Credit
Teaching Scheme: Examination Scheme:

Practical: 2 hrs/week Continuous Assessment —I :25 Marks

Continuous Assessment =11 :25 Marks

Pre-Requisites: Communication Skills, Language Skills- |
Languages (Any One)
Python (Technical Language) (24Hrs)
Svllabus for Python

Course Quicomes: Al the end of the course, students will be able to:

COl | Explain essentials and fundamentals of Python Programming
CO2 | lustrate dats types and variables

CO3 | Hlustrate Operators and Expressions.

C04 | Make a use of Decision making and Looping statements

| Unit 1: Introduction [6]
What is Python, what can python do, why python, how to use Python, Python
indentation, python comments, basic syntax of program first program of python

| Unit 2: Variable and data types [6]
| Creating variable ,casting, variable name ,global variable, local variable, built in data
types. string, constructor, function of data tvpe . type conversion

| Unit 3: Operatars in Python |6]
Unary Operator .Binary operator -(arithmetic operator, logical operator assignment
operator, .membership operator Jidentity operator ,bitwise operator ), ternary operator

Unit 4: statements and loops (6]
Input & Output Statements Conditional Statements Simple if Statement ,If-else
statement ,Else-if Ladder, Nested if statement, ,while loop .for loop break ,continue
.pass statements

Page 35 of 38
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Text Books — el e
1.Exploring Python, Timothy Budd, Mc Graw Hill Publication, TSBN:9780073523378, August | 75" "*’;l* ot
- ] 4 . E rj. :{,_".t T
2010 ; . __ e BE RS
2. Beginning Python, Peter C. Norton, Alex Samuel, Dave Aitel, Eric Foster-Johnson, Teonard | . H
Richardson, Jason Diamond, Aleatha Parker, Mmhne] Roberts, ISBN: 978- ﬂ-?ﬁ45-£1554-4 el g
August 2005. : ) ) S FaarWERLIT
| Reference Books . G o e S
I. Python: Create - Modify - Reuse, James O. F{nuwltﬂn Wrox Fui:-lm.zrtmn ISBN: 978- n—nt—ir'ﬂ- w e Al
25932 0..July 2008. : 3 L Frr_.i"".{:" - h:::
f N 1.'"".‘ ?';lﬂ.i_“b" -
2 Piofessional Python Frameworks: Web 2.0 Programming, Dana Moore, R&}mmnd Budd, - l‘ fk"'-‘f“,._ﬁ'_..
William anht. Wrox Pubh-:atmnlISBN 978-0-470-13809-0, October 2007. _ L ) 2 Ny
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8. By using PR, students should reserve their rights of innovations as well as communicate
new findings to society with the help of research papers.

The committee of senior faculty members and a project guide will be appointed to monitor the
progress and continuous evaluation of each project. The assessment shall be done jointly by the
guide and committee members.

|
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< Mini Project IV e ; “”?f-
s e e,
PRI0A PROJ Mini Project IV 0027 Audit . s
S ) ¥ ‘ ':1_:" "E :ﬁ.‘ 1
Teaching Scheme: ©  |Examination Scheme:
Practical: 2 hrs/week | - Continuous Assessment —[ :25 ]'V[arks
B L Continuous Assessment —I1 :25 Marks .
Pre-Requisites: NA , ’ n N w".:"
Course Outcomes: At the end of the course, students will be able to: i _ R s Eug)
CO1 Select the ﬂppmprla.te meihﬂd for solving the problem - el B

cO2 Malke use of various engineering techniques and tools to give a sulunnn .
CO3 Tustify the method/tools used to devélop the solution.

CO4  |Demonstrate tangible solutions to the problem ¥
CO3 Describe the solution with the help of a project report and prt:smlali'{.iu..* : PR %,u.u_-se

The -project is.a part of addressing societal and industrial nocds. Mini project is'one n{" thé‘” 2 ﬁL'—
platforms that students will use to solve real-world challenges. This course Tocuses onthe | ° *”'.—“'?f‘*

)
selection of methods/engineering tools/analytical techniques for problem-solving, Thmugh ﬂlf% ) H 4 “‘?:f*
-course, students gain-a thorough understanding of engineering basics and ideas, gain, p;aumal £ n;.“&ﬁ‘g*"
experience, have the opportunity to display- their. skills and learn about teamwork, fifancial , /7 “;-{" Yo
management, communication skills, and responsibility. ' ?1:3 rﬁﬁu; ;5 '%’#

Guidelines _ ' :"‘L _' :;:2._4;“,.@;2‘;:":‘1{" ..
. Exery student shall undertake the Mini project activity for semester V. SR h‘“:'-rr: o 4 ,)2;-

2. The same group of minimum three and maxjmum of five students who were wqumg fm: Mh* : E’%‘,
mirii-project 11 should work together in Mini project IV v e R
*.zi: L TRt

3. The students have to work on different approaches and finalize the best mefhﬁdufnrgy tc::.__m.it E"”—‘ i }gﬂ:&:_'

solve the-problem in consultation with the project guide. x i 5
4. The students should use different tools /Techniques for the devulnpmcnt of the sulutluniu A
the problem. -
5. While developing solutions, the smdcnt can take care of effecrwe use of resources, fﬂllnw
*ethical practices, finance management, ' T \}b‘?k
~6._~The solution should be upt:m&],“affﬂrdabla, 1 -fnendly and environment frlemily X T -*_ﬁ:;j%%ﬁ
LS S
Ir'?" E}ﬁtmnﬂy analysis and tﬂshng of the aqutwu [Sm\fldﬁd T :,'lf,-';. g&i?ﬁf;
[ER AT L ln-n" My " . aliy .1.“ wo B o e 3t ) .f'-l":?" .
prles s o e '-l,r:‘i ' .3':',% oo ™ ’ gt Tr*?.’ﬂﬁli.
i ' PEUR RERAR T o wTar L BT RSN
Lﬂ; \. i, Les i r ! - rl o i—:q'i..': :!;QI' 'L'\- \-l.%ir-"lil- 3
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Shri Shamrao Patil (Yadravkar) Educational & Charitable Trust’s

(An Autonomous Institute)
Yadrav (Ichalkaraniji)-416121, Dist. - Kalhapur

Vsit

Design. of Maching Elenvents and Transmission Systems

Sharad Institute of Technology College of Engineering - -

MT601 |  PCC|  Design of Machine Elements and | 3-0-0

- 3 Credits

jlix'amjniti‘nm Scheme

Trausmission Systems
E‘jﬂﬂﬁng Scheme
ecture: 3 hrsfweek

m‘lﬁuu-mlrs,ﬁssesﬁmeqt—l :10 Marks

antinuons- Assessment —IT::10 Marks
Mid-Semester Exdarn: 30 Marks
nd Semester Exam: 50 Marks

Pre-Requisites: I

Course Ontcomes: At the end of the-course, stdentswill be able to:

dpplications in machine parts

CO1 | Ilustrate the basic concept of achine design and evaluate the varions Stresses

CO2 | differentloading conditions

Relate the concepit of Detichable and Permanernit Joints; and analyzewhen it5 subjected to|

CDﬁ Analyse-and design the compenents for powertransmission, like:shafis -',:ﬁid:-.c;_.-;-_upliggs

CO4 | Analyse-and design different types of gears and helts for engineering applications

€05 | Analyze and design of sliding contact and rolling centact bearings

CO6 l Hlustrate:the concept of designing Power Sercws and analysis oft:,lﬂt&hbs"nﬂdprgk@s; '

COURSE CONTENTS:

Unit 1: Tnfroduction e

Soderberg, Gerber, and Goodman Criteria

: o
Fundementals of Machire Design- Phases.of design, Désign Standards and Codes, Simple. "
stresses:in Machine Parts, Design against Static and Dynamic Load —Modes of failyrs, |,
Factor of safety, Theories of failure, Stress Concentration, Stress-Congenitration Factors,
Variable Stress, Fatigue Failure, Endurance Limit, Design for Finite and Infinite Life-

'Unit 2: Detachable and Permanent Joints

Tightening/Initial Siress, Design of Bolts subjected to Fatigue

Design of Keys -Types, Design of Square and Flat Keys, Design of Riveted Joints and
Welded Joints, Design of Bolts- Design of Bolts under Stafic Load, Design of Bolt with'

-,

Unit 3; Shafts and Coupling
Begign of Shaft = For Static and Varying Loads, For Strength and Rigidity, ngsign_ of

17

Coupling- Types, Flange Coupling, Muff Coupling; and Flexible Coupling -

I

Dept. of Wechatronics Enginearirg
ST COE Yadrv :
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Department: Mechatronics Engineering Rev: Cnuma Structure/00/2022-23
Class: T.Y. B.Tech Semester: "JI
Caaiio ledin Tmchlngﬂrhm Em]m:ﬁnnﬁnhmn . |
Code | Type Course g  Total | T 1. [Credits
( i LT P )3t | oal| caz| Mmse| ese Total |
i Design of Muchine ' E D ; :
MT&01| PCC |Elafidnts and Transmission | 3 - - 3| 10 10 ) 50 | w0 | 3
' Systeins - .
MTE02|  PCC [Digital Signal Processing { 3 | - | - | 3 | 10 | 10 | 30 | 50 | dog | .4
MT603| PCC | Coatol System 3Ll =] 31w | w30 %] w 3
MT604| PEC [Electivedl 30 -] 3 | w] 10] 2 . EETINE
OEXXX| OFC |Ogen Electived Sl -l =3 |10 |30 s | 3
MT605|  PCC |MachineDesign Laboratory) - | « | 2 | 2 | 15 | 15| . 2 | so [ o1
s |Digitd Signal Processing. | T 17 T [T _ . S S
MT66|  PCC | " . 2 1 .E 2 | e |
- MTE0?|  PCC Control System Leborstory | - | - [ .2 | 2 [ 15 | g3 § 0. | sp 1
__ Programming 'l‘e::hmqur:s o ! l ] .
MT608| PEC IMA:T - - 2 2 15 " as - M orosp r
' . CwnpumrNutwurﬁ*& ) B =] = . -
MT609 gqn Gybec Seturity Laboratosy k: 2 | = 5 - &
| MT610| ESE {Probability & Stafistics f e B s i 25 [ 25 | - - | 50 | Aug |
HMS07| HSMC | Aptitude SEills-1v 1| - - | 25 | 25 2 o ki
HMsos| HSMC | Language SkillsIV -l =l 2] 2 | 2| 25| .- = f s | agai
IFT02 PROJ lntm‘uxh!]m’Fi:ldTni‘m'ng = - ot e = = - - 50 jD Mt
PRIOS | PROJ [Mega Projéct Physe] sl -4l el | e 2
" Total 7| 0|16 |3 |25 | 2. 1500f 410 | 1050 | 23
Elective-I1 ' T ' . £ =
A, MEMS '
B. Digital Image Processing
C. Indisstrial Networking
D. Automotive Electronics
- R
; Page 2 of35 |
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Shrl Shomraeo Patil (Yadravkar) _E'd'urcrh'cl.!mf '&I Cheritable Trust’s
; O Sharad Institute of Technology College of Engineering

e @
. gg ) E‘ (An Autonomous Institute)
- : Yadrav (Ichalkaranji}-216121, Dist. — Kolhapur

_ Digital Signal Processing :
MT602 PCC | +  Digital Signal Processing 300 | 3 Credits-
[Teaching Scheme " [Examiuation Scheme * ]
eture: 3 hrsfweek Confinuous Assessment—] 110 Marks

Contintigus Assessment —I1 <10 Marks
IMid Seimester Exam: 30 Marks '
d Semester Exam: 50 Marks

Pre-Requisites:
Course Onteomes: At the end of the course, studlents will be able to:

Col Expiﬂﬁ:LDSP"éyﬂms;auﬁDiscmiaeE%uﬁe: Transform (DTFT) algerithm. -

CO2 Apply DFT and eircular convolution as an analytical tool. S <7

€03 |Apply FFT as an analytical fool.

CO4_ [Design Digital FIR filter and realizg the same 1 T M

CO5  |Design Digital IR filler and redlize the same. W

CO6  [Explain the knowledge of multi-rate signal processing ;
Caonrse Confenfs:

Ui 1: Introductionto DSP System and DTET: - b ' 1
Block diagram of DSP system, Properties of DSP system, Advantages and applications of’
DSP, Regpresentation of sequences by discrete<time Fourier Transform, (DTET), dnd |
Properties of discrete-time Fourier Transform. : _ g TR, I. .2
Unit 2 Discrcte Fourier Transform (DFT) : ; N
Frequency domain sampling (Sampling of DTFT), DFT aud its inverse, Properties 6f DFT,

Circular eonvolution using DFT and IDFT, and-Analysis of LTI System using circular:| .
convolution. Filtering of long data sequences.using DFT: overlap save method overlap-pdd|
add method, |

Uniif;’?*: Fast Fourier Transform (FFT) 1 . - | ' J L L.
Radix-2 FFT glgorithms-Decimation-in-time (DIT-FFT) algorithm, Decimation-in- ' il
frequency (DIF-FFT) algorithm. Inverse DFT using FFT dlgorithms.

BT

‘ . 1___,...4--' Hﬁﬂ.& = Page 50f 35
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Yadrav (Ichalkaranji)-216121, Dist, —Kolhapur
Unit4: Gears and Belt Drives ' W
‘| Design of Spur and Helieal Gear drives, Design of Belt Drives-Flat Belt and V Béit
drives R :
Unit 5: Design of Bearings angd Springs e

Design of Sliding Contact Bearings- Classification of Sliding Gﬂntﬁc{.ﬁcat‘iﬁg’s,ﬂﬂjaring ;
Characteristic Number, Sommerfeid Number, Stribeck curve, Design of Rolling contact |
Bearing- Types, Life of Bearing, Equivalent Lbﬁd,,D}m_mni;;Equiv&ientLuad, Design of |
Spring

Unit 6: Design of clutches, Design of bﬁﬂ:&ﬂ_ Design of power screws ) [ﬁi-_

Text Books: )

1. Shigley, Joseph E., and Charles R, Mischke, Muhaﬂul-eugiuaering design (in Slunits).

- Tata McGraw Hill,' 2006,

2. Juvinall, Robert €., and Kurt M, Marshek. Fundumentals of machine coinponent design,

John Wiley & Sons, 2020, -

- Mahadevan, K., and B,, Reddy, “Design Data Hand Book™, CBS Publishers .
Bhandari, V. E..[Iesj'gn of machine elements, Tafa MeGraw-Hill Education, 2010, -
Bhandari, V. B. Introduction to machine design, Tata McGiraw-Hill Education, 2013,

- Sidheswar, N., “Maching Drawing”, McGraw-Hill ' 5 S i
I. L; Noitan, “Machine Design: An Integrated Appmach“,,Pza:ggu-ﬁijii:ationﬂhgnpﬂm,_-_zﬂﬁi _

8. AMachine Design R.S, Khurmi & T Gupta S, Chand publication, : :

- | 9. Machine design S .G Kulkarni McﬁmeHLEdi;Eaﬁan_FﬁhﬁcaEﬁﬂs’

N w

Reference Books: _ _ .

L. R. C. Juyipall, K. M. Marshek, * Fundamenta] of machirie component design™; John Wiley-&:
Song Inc., New York, 3rd editipn, 2002,

2. J. Hamrock, B, Jacobson and Schmid Sr., * Fund#mentals of Machine Elements”, International |-
Edition, New York, 2nd edition, 1999, .

3. 3. Hall, A. R. Holowenko, H. G Langhlin, “Theory.and Problems of Machine Design™,
Schaum’s Outline Series, Tata MeGraw'Hill book Company, New York, 19§2. .

4. J. E. Shigley and C. Mischke, “Mechanical Engineering Design™, Tata MeGraw Hill
Publications, 7th-edition, 2004. - . :

5. M. F. Spotts, “Desion of Machine Elements”, Préntice Hall of India, New Delhi. 6. Machine
Design by Robert L.Norton, Tata: Me- Graw Hill Publication : .
Fundamentals of Machitie Component Design by Junvinall Wiley India

6.

7. Mechanical System Design by Anurag Dixif'ﬁ_ﬂﬁﬁﬂﬂ:puh]_igaﬁuu- ek
8. Design of Machine Element/Machizie Design by Kannajah SCITECH publication
9. Design of Machine Element by Spditts/Shoup omberger/Jayram/ Venketesh PiersonEducation

10. Machine Design by T H Wﬁﬂzﬂi@mag&-,hc&miug__

Head ‘ .
Dept. of Mechatronics Enginesring . Pagediuis
SIT COE,Yadrav _
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Confinious Assessment~II :10 Marks
Wid Semester Exam: 30 Mariks
End Semester Exam: 50 Marks L,

_ Control System _
MT603 PCC " Control System 300 | . 3Credils |
Teaching Scheme Er;m'inilinn Schieme
Lecture: 4 hrs/veek Continuous Assnssmsnt’-—l:lﬂ'ﬂ-'[h;ks: 3

Pre-Requisites:
Course.Outcomes: At the énd of the course, students will be dble to:

Co

[l

ignal flow grnph method

Evafuam the transfer function of the system using block diagraim reduction teclrmquasﬂud

- COZ iDct-:rm,me the system response in. fime-domain

CO3 |Detmmmc stability by applying:Routh Hirwitz cAtetia and Root Locus mﬂmd

Co4- iDatermma ‘the stability and responsé by constricting Polar, Nyquist & Bndﬁp,lnt

Cﬂf ‘E‘\FﬂIualc_ the effect of P, EI and PID controllers on. system

Co6 FExp_lm'n control system modsl using state space-model

Course Confenis:

Unit 1: Introduction to control problem- mportance of Control Systems, classtﬁcmnn " [8] )
of control system, open loop system, closed Inop system, Applications. Mathematical ¥ i
representation and Transfer function -of mechanical, electrical systems: Block diagram
chrts;:nmtmn and reduction. Ehgna] flow, graph, Mason’s gain-formula '
Unit 2 Time Domain Analysis- Time-Response, Steady state analysis, Transient response | 171+ |
analysis, Transient mépunse Specification, Feedback charactenstics of Confris] Systemy ]
Unit 3: Stability Analysis, Coricept of stability, Roufh Hurwitz stability criteria, Special | [6]
cases of Routh's criteris, Root Locus method, Eﬁ'er:r of pole-zero addition on rootlocus. '
Unit 4: Frequeney Domaln analysis- Correlation betsyeen Ume domain and- fr:uqueucy LS]-
domain sﬁem_ﬁmtmn, polar plat, ‘I;{quls[”p lat,, Bode plut . / ,

= géad Page 7.of 35
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Sharad Institute of Te chnology College of Engineering
(An Autonomous Instituite)
Yadrav {Ichalkaranji): 416121, Dist.— Kolhapur

Unit 4: FIR Filter Design '
Characteristics of FIR filter, Properties of FIR filters, FIR Design using Fouricr séties mothod,
windowing technique [Rectangular Wlm!nw,-H’ﬁunnlng-iwlndnw,.ﬂanmqgwlﬁﬂuw]
Realization: FIR realization: direct form-I, divect form-11

A :

Unit 5: ITR Filter Design -

lR Digitl Filter, Analog filters, Butterworth Filter approximation, IR Filter Designing
using Impulse Invariant method and Bilinear Transformation i :
Realization: TIR realization: direct form-I, direct form-IT

Bl

Unit 6: Multirate Signal Processing == '

Concept  of sampling, requirement  of  changing  sampling  rate, various |
methods of sampling rate conversion-decimation, interpolafion, bénefits of
up sampling and down sampling ' - ; '

5l

Text Books:
1. S.K. Mitra, Digital Signal Processing: A coniputer-based approach, MH
2. AN, Oppenheirn and Schafer, DHscréte Time Signal Processing, Prentice Hall, 1089,

3. John G. Proakis and D.G. Manolakis, Digital Signal Processing: Principles, Algorithms and

Applications, Prentice Hall, 997,

L.R. Rabiner and B. Gold, Theory and Application of Digital Signal Processing, Prentice]

4,
Hall, 1992.

5. LR. Johnson, Intreduction to Digital Signal Processing, Prentice Hall, 1992,

iy

D.J. DeFatta, I-G. Lucas and W.8.Hodgkiss, Digital Signal Processing; John Wiléy& Sons,

1988,

Reference Booles:

1. Andreas Antoriiou {2006), Digital Signal Processing, Taia MoGraw Hill NéwDelhi.
India

2. M. H, Hayes (2007), Schaumss Outlines of Digital Signal Processing; Tafa Mchw.H_l[[_,'

Head
Dept, of Mechatronics Engineering
SIT COE Yadrav
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MENMS

MTEO4A. PEC | MEMS (Micrd-Eleciro-Mechanieal '| 3-0-0
. Systems)

ECIﬁdlts

Teaching Scheme Examination'Scheme

Lecture; 3 hrs/week Contimuous Assessinent —I ':il'D'Harks

- Continugus Assessment—I1 : 10 Marks

Mlustrate the Micro Materials usadiu engineering.

Mid-Semoster Exam: 30 Marks
End Semester Exam: 50 Marks
Pre-Requisites: . _ i
Course Outcomes: At the end of the course, students will be able toz
B .Explam the concepl uf‘h.-:LEMS
co2

CO3 |[Discuss differcnt fabrication process.

CO4 |[dentify diffrent Micro sensors and dctuafors nsed in chgineering,

CO5 |lllustrate Microsystems Design

06 |Explain Microsystems Design. and Packaging.

Course Contents:

Umt 1 Tntroduction: _
Overview of microelectronics manufacture and Microsystems tmhnolug}-’ Definition -

- MEMS materials. Laws of s—::ahng The multi-disciplinary nature-of MEMS, Eun?ajr{hf ,

materials central to' micro engmaenng. Applications of MEMS, mechanical MENS,

thermal MEMS, mifcro-opto “electro-mechsnical systems, magnetic MEMS, ‘radio |
frequency (RFTMIEMS microfluidic systems, bio'and chemo devices, Hnnmcc}umlugy -

definifion, nanoscale, consequences of the nanoscale for technology and society, need and |-
applications of Nanio electromechanical systems (NEMS) '

i

- Unit 2 Micro Materials

MR
Materials for MEMS — substrate and wafers, silicon. as a subsirate matérial, crystal |
structure, mng]ﬂ crystal and polycrystalline, mechanical properties, silicon comipounds, -
silicon piezo-resistors, gallivin arsenide, quartz, piezo-clectric crystals, polymers,
packaging materials '
ad
~ ﬁe mﬁgngmﬂﬂf- o

. " Page9ofds




Shri Shamrao Patil {Yadraviar) Educational % charitable Trust’s

( o, Sharad Institute of Technology College of Engineering
QS 19 (An Autenomous Institute)

Yadrav {Ichalkaran}i)-416121, Dist. — kolha pur

system performance, PI, PID coitiroller and effect on overal] system performance

Unit 5:PID Controller- Introduction WP L&D controtler, individual effect on overall ] [5]

Unit 6: State Space Analysis_

equation, State Transition Matrix, Controllability and observability test,

Representation of system.in state space, converting transfer finction model into St‘-.'nfe.speibﬂ |
model, Nonuniguenéss of stale space maodel, ‘State space representation, Solution of state

Text Books:

Kuo, B.C,, “Automatic Contral System”, Prentice Hall, sixth edition, 1993,

L

Ambikapathy &;, Control ﬂy:s’tem.’Khahi:!al; Book Publishing Company, 2018,

Gopal. M., “Contral Systems: Principles and Design”, Tata MeGraw-Hill, 1997,

Ogata, K., “Modern Control Engineeting”, Prentice Hall, second edition, 1991.
Nagrath & Gopal, “Modern Control Engineering”, New Ape International, New-Delhi,

Reference Books:

Tata McGraw-Hill, Inc., 1995,
1999, - '

4. Richard C. Dorfand Rabert H. Bishop, “Modem Contral Syatems™, Addison —

1. Benjamin C. Kuo, “Automatic contral Systems”, Prentice }Iq.jl ufﬁadjg;?ﬁi'Editj_uheﬁﬁi“
2. Schaum's Outline Series;, “Feedback and Corifrol Systems™ Tata McGraw=Hill, 2007,
3. John J. D’Azzo& Constantine H. Houpis, “Linear Control System Anatysis and Design”,

Wesley,

. — Head ~ -
. Mept, of Mechatranics Enainasrlia

wi Ve, i'l-:-ml.
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Digital '.Imnge Processing

MT604B PEC | Digital Image Processing 3-0-0 3 {.Ti'edifs":
) [Teaching Scheme . |[Examination.Scheme
Lecture: 3 hmsfweek Continiots. Assessment—I :iﬂ Marks I"-. X !
- Continuous Assessment —IT :10 Wirks “ I
Ivid SemeétﬂrExam 30 Marks
End Semester Exam: 50 Marks %

Pre-Requisites:
Course:Outcumes: At the end of the course. students will bouble to:

image processing. . . N

CO1 | List fundamiental steps involved in Digital Image Processing & Performvaperations mﬁ’q}g}f‘" :

CO2 [Apply different image transforms for image snhancement

CO3 | Apply-different filtering techniques or an image.

. CD_‘; [dentify and design image processing techniques for obiect sefrmentation and recognition.
COS5  |Apply2-D data compression techirigués for digital images . s
CO6
iAnialyze and solve image restoration problems.
Course Contents: ] _
Unit 1: Digifal Image Fundamentals T : 17

Fundamentals steps in DIP, components of image processing syster, Eléments of visga
perception, image serising and acquisition, Image sampling and quantizatizn, basic relatio
between pixels, Color fundamentals, color models, Pseudo color Image processing, Fiill
color image procgssing, color transformations. '

Basic intensity transformation: image negation, Log transformation, power law
transformation Piecewise linear transformation fietions, arithmetic and Logic operation,

Unit‘i.lmhgc'l‘ramfurm = : ) [?] I

= Histogram processing (equalization and matching), sine cosine, Hadamard, Haar, Slant
transforms: . ‘ "
) Unit 3: Tmage filtering - | & :

Fundamentals of spatial filtering, "Smamhmling--"iq spatial demain, sharpening. in Spatial

domaisi, Smoothenine n frequency domain, Sharpening in frequency domain

? ; @;Yd/ " Pagé 110635
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[ Unit 3: Fabrication Processes =
Bulk micro-manufacturing, Pphotolithography, photoresists, structural and saerificial -
materials, X-ray and electron beam lithography, Thin film deposition — Spin coating,
thermal oxidation, chemical vapor deposition (CVD), electron beam evaporation,
i i diffusior, fon implantation; Etching — wet etching, dry etching:
urface micromachining, bulk Vs, surface micromachining: Wafer bonding — glass-frit,
anodic and fusion bonding: LIGA process.and applications. . SO
Unit 4: Microsensors. and actuntors: L}
Sensing and actuation, Chemical sensors, Optical sensors, Pressure Sensofs, Thermal |
sensors — thenmopiles, thermistors, micrommachined thermocouple probes, thermal flow
sensors, MEMS magnetic sensor, P‘mme]edﬁc;mate_ﬁal as sensing-and actuating elements | |
= tapacitance, piezo-mechanics, Pi S2Z0-actuators as grippers, micro grippers, micro motors,
microvalves, micro pimps, micro accelerometers, miicto-fluidies, shape memory lloy
based optical switch, thermally activated MEMS relay, micro spring thermal actuator, data
storage. cantilever ' ' .
Unit 5: Microsystem Design: - Design
constraints and selection of materials, selection of manufacturing process, seléetion of
signal transdnetion technique, electromechanical system and packaging,
Unit 6: Microsystems Design and Packaging
Design considerations, Mechanical Design, ‘Process design, Realization of MEMS
components using intellisuite, Mim:crgmmmckxging\,jacking'Teehmﬂugim, Assembly
ﬂf-h{icrosystems,hlidhiﬁt}riu MEMS. _ 5
Text Books: g o '

L. *“MEMS.and Microsystems Design and Manufacture™ by Tai-Ran Hiu. Tata MeGraw-Hill

Publishing Company Ltd. :

2. *Foundation of MEMS™ by Chang Liu, Pearson Bducation.

3. Mohamed Ged ~ el - Hak, “MEMS Haadbook™, CRe Press, 2002.

4. Rai - Choudhury P. *MEMS and MOEMS Technology and App]}c;:ﬁﬂns'T-,PHI_Imnﬁng

Private Limited, 2009, _
3. Sabrie Sclomon, “Sensors: Handbook,™ Mz Graw Hill, 1998,

6. Marc F Madou, “Fundamentals of Micro Fabrication”, CRC Press, 2ud Edition, 2002,
7. Stephen I Ssnturia, "Micro e Desipn®

B ]

[6]

| Reference

Boaks:

! KIUWErAcadﬂnfb-Puhﬁshm,.Iﬁtﬂd.;:‘lﬂﬂl s

1.

Francis EH. Ty
New York, 1997,

Trimmer William 8., Ed_, “Micromechanics and MEMS?, IEEE Press New York, 1997,
Maluf, Nadim, “An intraduction to Micra electro mechanical Systems Enginecring”, AR Tech, |
house, Boston 2000, 3

Tulian W.Gardner, Vijay K.Varadan, Gsama O, Awade] Karim, “Micro sensors MEMS and -

Smart Devices”, John Wiby & sons Ltd., 2001

and Choong .W.0, “Micto fuidics and Blo mems application”, IEEE Press |
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Industrial Networking ; : b . ik |
MT604C PEC| - hdusﬂiﬂl'NtEﬁfﬂrkingl 3-0-0. 3 Credits

Teaching Scheme [Examination Scheme

[ebtire: 3 hrwwesk Continuous Assessment — 110 Marks _ ,
Continucus Assessment—I1:10.Marks ! e e,
Mid Semester Exams: 30 Marks ) - T

[End Semester Bxam: 50 Marks

Pre-Requisites:

Course Outcomes: At the end of the course, students will be able to-

CO1 |Apply the congepts of data communications and to design computer natwwks nsmgf
subletting and routing eoncepts. _ ,

C0O2 |Compare the various medium access cuntmltmhmgues . B
CO3  Compare nd contrast the characteristics of physical layer. ' S s ] G
CO4 |Analyze the different protocols. ' - ’ '

COS | Compare and contrast the different network componeits. A =
Coé I]]uslmte ahnut wireless sensor networks ' C :

Cnm.ﬂt Contents;

| Unit-1: Introduction ' - I
Modern mstrumentation and control systems — OSI model — Protocols — Standards —
Common problems and solutions — Grounding/shielding and noise - BEIA-232 mtmfam
standard — EIA-485 interface standard — Current loop -and ETA-485 converters. FIBRE ooy e o=
OPTICS: Introduction — Fibre optic cable componenis and: parameters — Hﬂgicqahlc Types R T M oy
— Connection fibies — tmub.h:ahnutu_:g ; i "

“Unit 2 MODBUS F-m
Overview — Protocol structure — Function. cnﬁes~Modbus plus protocol —Data Highway — | - ' -
AS interfice: (AS-i) —Device Net: Physical uu:er-TﬂpuIﬂgy Device taps — Profibug: | . =%
PA/DP/FMS:Protoéol stack — System operation.
Unit 3z IEEE'ISD standards — Medium scéess control — frames — Reducing collisions — (8] .
Auto negotiation —LAN system components ~ Stiuctured cabling — Industrial Ethernet —|
Troubleshooting Ethernet. CAN BUS: Concepts of bus access and arbifration — CAN: | I
Protocol-Errots: Pmpﬂﬂws—deicctmn—nmmssmg Introduction to CAN 2.0B I -

Hea : a
Dept. nfmechggg:ﬁ,ﬁﬂmﬂrm Page13.0f35 -
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Unit 4: Image segmentation Bk
Detection of discontinuities: Point deteﬂmn, ling detection, edge dt;ecnun, (Sabel,
Prewitt, Lapinman), Global and adaptive Thresholding, Region based segmentation (regmn
growing, region splitting and merging),

Morphology: Dilation & erosion, Opening and closing operation, Hit- or —miss
transformation  Basic morphological algorithms: Boundary ‘extraction, region
filling,Thinning and thickening, skeletons : '
Unit 5: Image Compression . [6]
Fundamentals, Coding redundancy, mte:piml redundancy, fidelity criteriai Tmage
compression model, lossless prﬂdmtn-'e coding, Lossy predictive coding, DCT based
compression, Image compression stmdardsJPEG ami,TPEG 2000. . B
Unit 6: Image Restoration 6]

A model of the Image Degradation/Restoration process, Noise Mndalsa Restorgtion in the | =
Presence of Noisé only-spatial filtering, Periodic Nose Rediction by Frequency Dorain
Filtering, Linear Position-Invariant Degradations, Estimation of the Degradation ﬁnmhuu,' .
Inverse filtering, Mininum Mean square Error (Wiener) filtering, Consteained oL
Lease Squares Filtering, Geometric Mean Filter, Geontetric Transformations

Text Books:

1. Digital image processing: Rafael € Gonzalez , Richard E. Woods: Pearson Pitblicati
2.. Digital image-processing and Analysis- B, Chanda , D. Datta majnudar. f
3. Fundamentals of digital Image Processing- Anil K.J’am

Reference Books: : _ - _
1. A.X. Jain, Fundamentals of digital i & processing, Prentice Hall of Tndia, 1989,
Prait William K. "Digital Tmage Processin 2" John Wiley & sons

Digital image processing using MatlabDigifal 3 m:age pmcessmg and Analysis—B. €

D. Datta, majnudar:PHIRafael C Gonzalez '
Fundamentals of Digital Image Pmcasmg—&h:nnadurﬂx R. Ehanmug&{axmi PHI ¢
Dlgital Image Processing- S.Shridhar :

LA
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3. Digital image processing- S. Jayraman, S Esekkiarajan , Veerakomab:MGH. | '
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Automotive Electronics ; ;
: MTG04D | PEC | _ Aulomotive Electromics 300 3 -Credits o
N eaching;Scheme ' -liExam'inaﬂun Scheme. :
Lecture: 3 hrs/week ntinuous Assessment— ;10 Marks |
Continuons Assessment —I1 - 10 Marks
id-Semester Exam: 30 Marks
Eid Semester Exam: 50-Marks

Pre-Requisites: ! :
Course Outeomes: Atthe end of the course, shdcnﬁs.wﬂl be dble to:

| .CO1 [ustrate the Coneepts of Aunfomative and electranics systems

CO2 |ldentify the different types of Seuﬁbi*sa{:ldéatuamrs used in Automotive electronics system
CO3 [mterpret fhe basics eleetronics engine control ks :
CO4  [Reldte the Automotive Tnstrumentation and Commurication

. " | CO5 [Explain Vehicle Motion Control and Automotive disgnostics system
CO6 [Make use of Future Automotive Electronic Systesis for huildingpfutp&t}_;;pﬁ:s.

Cuur&c Contenis:

Unit 1 Automotive Fundamentals Overview: Evolufion. of Automotive Eléctronies, | [71
Survey of major Automotive Systems, Major Electrical tomponent, Fotir Stroke Cycle,
Engine Control, Ignifion System, Spark plug, Spark pulse generation, Ignition Timing,
Drive Train, Transmission, Brakes, Steering System, Battery, Starting System. Air/Fuel
Systems Fuel Handling, Air Intake System, Aic/ Fue] Management, : :

Unit 2 Sensors and Actuators in Auforuotive Electronics systems L M .
*| Sensors — Automotive control System, Application -of sensor and Actuators, Typical &
Electronic engine control system, 'Variablés to be measured, Oxygen (02/EGO) Sensors,
- Throtile Position Sensor (TPS), Engine Crankshaft Angular Position (CKP)Sensors, Hall

- effect Position Sensor, Shiclded Field Sensor, Oplical Ci;aukahait Position ‘Sensor, ' g

Manifold Absolute Pressure (MAP} Sensor— Strain gange and Capacitor capsule, Engine
Coolant Temperature (ECTY Sensor, Intake Air Temperature (IAT) Sensor, Knock Sensor;
Airflow rate sensor, Throttle angle Sensor. Actuators: Fuel Metering Actuator; Fuel ! ’
Injector, Ignition Aectuator. Exhaust After-Treatment Systems, Catalytic Converter,
Exhaust Gas Recirculation (EGR), Evaporativé Fmission System )

@d/ Page 15.0f 35 -
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[_Um't 4: Wireless Comm unications '

Radio spectrum — Frequency allocation ~ Radio modem - Intermodulation —
Implementing a radio link,— RFID: Basic principles of radio frequency identification —
Transponders — Inferrogators

]

Unit 5; Applications 6]
Automotive communication technologies - Design of automotive X-by-Wire systéins, - '
The LIN standard — The IEC/IEEE Traih communication network: Applylng, train
communication network for data communications in electrical substationg,

Challenges for Wireless Sensor Networks, Enabling Technologics For Wireless Seasor
Networks )

Unit 6: Overview Of Wireless Sensor Nebworks T 167

Text Books: . ' )
L. Steve Mackay, Edwin Wright, Deon Raxndmmd-‘lghn Park, “Practical Industiial Datn
Networks:Design, Iusml[ai_imnn:i*[w:ihleshuuﬂng’ﬂ Newnes (Elsevier), 2004
2. “Practical Filebus, DeviceNet and Ethemet for Industry”, IDC Techng] ogy. 2006

Reference Books:

L. Richard Zurawski, “The In
Franeis, 2005 )

2. Dominique Paret, “Multiplexed Networks for Embeddad Systerms”, John Wilcy & Souns,
2007

dustrial Communication Technology Handbopk, Taylofand

—

3-Albert Lozano-Nicto, “RFID Design Fundamentals and Applications”_ CRC Press, 2011
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Machine Design Laboratory iy
[ MT605 | 'PCC  Machine Design Laboratoty | 0-02 | 1 Credits
TeacltinEStheme: . - ' Evaluaﬁﬂnﬂtﬁfﬁ!e:- -
Practical: 2 hours/week/batch  IContinugus-Assessiment ~I ;15 Marks

Confinuous Assessment —IL ] § Marks
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| Unit 3: Digital Engine Control Systems : T
Digital Engine control features, Canttol modes for fire] Conirol (Seven Modes), EGE
Control;. Electronie Ignition Confrol .- Closed loop. Ignition timing, Spark Advance
Correction. Scheme, Integrated Engine Confrol System - Secondary Air Management,
Evaporative Emissions Canister Porge, Automatic System Adjustment, System
Diagnostics, : '

a1

Unit'd: Automotive In$trumentation and Communi¢ation ¥ 6] o «
Sampling, Measurement & Signal Canversion of various parameters (Speed, fugl, +
pressure). Serial Data, Corimunication Systems, Protection, Body and Chassis Electricat '} a

Systems, Remote Keyless Eiitry, GPS A

Unit 5: Vehicle Motion Control s
Cruise control, Chassis, Power Brakes, Antilock Brake System (ABS), Electronic: Steeting
Contiol, Power Steering, Traction Conirol, Electronically controlled Suspension,
Aulomotive Diagnostics ~Timing Light, Engine Analyzer, On-board diagnostics, Q-
board disgnostics, Expert Svystems. 1 X - . i

B

Avoidance Radar Warning Systems, Low tire pressure warning sysiems, Heads Up display,
Speech Synihiesis, Navigation —Navigation  Sensors - Radio Navigation, Signpost
‘navigation, dead reckoning navigation, Voice Recognition Cell Phone didling: Advanced

Unit 6: Future Automotive Electronic Systems T [ﬁ] ;.
Alternative Fuel Engines, Electric and Hj"hri{i#ﬂhﬁieﬁtlfuﬂ- cell powered cars, Colligion |

1

Cruise Control, Stability Augmentation, Automatic driving Contial
ext Bonks: ' : - ' .
- Kipal Singh, “Autemobile Enginecring Vol 1 & 2 %, Standard Publishers, Sevanth Editjen;

2.

—n

Tom-Denton, Automobile eleétrical and electronic systems, BH Publicatior!, Third edition.
2004

. Tudge. AW., "Moders Elecirical Fquipment of Automobiles”, Chapman & Hall, London, 1992 |
William B. Ribbens “Understanding  Avtomotive Electronics™, 5th edition - Butter waorth |

Heifemann thum,_lg'g&
Robert Bosch Grubh (Ed.) Bosch AummnﬁuﬂaEfagnicﬁi-ﬁudAummoﬁm Electronics

2007,

Systéms and Components, Networking and Hybrid Drive, 5th edition, Jﬂhn‘Wﬂaf&_:'Suﬂﬂlué':_,. '

Reference Books: -

o

William Harry Crouse, -"Au'mmé.-}:m-gi;cuanjmn,d-.=1eﬁﬁi}:a17.£q1ﬁpmm=; Edition 10; Gregg]

Division, MeGraw-Hill, 1986

Tom Denton, “Automobile Electrical & Electronigs”, 3 Editioh, E.l.*amfier_ Butterworth- -

Heinemann, 2004 . '

Spreadbury. F.G,, "Electrical Tenition Equipment"; Constable & Co Lid,, Lendan, 962
Automotive elecirical and electronic systemis, Volumé 2, Harper & Row/Click-Chart
automotive series, Roger Fennema, Chek-Chart (Firm), Edition 2; HarperColling Canadi |
Limited, 1987 . i '

Frank C. Derato, “Automotive electrical and electranic systems”™, Edition 2, Glencag; 1994

Kohli.P.L “Automotive Electrical Equipment”; Tats MeGeaw-Hill Co..Ltd. New Delhi, 1975 .

§IT COE, Yadrav
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Control System Laboratory
l MI607 | PCCl,  Control System Laboratory | 0-02| _ 1Credits’ ]
Tﬂnﬁhgﬂchgmé: Evaluation:Scheme: : e ]

Ci:nnmus Astessment —1 115 Marks
Contiliuous Assessment —11; 15 Marks
Emi Er.:m&ster Exfam 20 Marks.

Pm'-'ﬂemlls‘ltzs:

Cﬂnme_-ﬁutcumes: At the end of the course students will ba able tc--- :

CD) Evaluate the transfer function of the system using blutk diagram.reduction Itl:hmques-
COZ | Determine the system responsé in time domain o % I |
CO3 | Determine swbility by applying Kot Huwitz criteria and Roof Docus ethod
Coq Detennme the stability and.: respunsa by constructing Polar, N}rqmst &B nda qut
: COs Ewi]uat;: the effect of P, PI, ED and PID controllers on s;-,rnlnm
- CA& | Explain control system models using statespace modsls
%
List of Experiments: :
I, Familiarization with Mﬂ\f[I.AB cr.:rntrcii system toolbox, IUULTLA_E Sm:uﬂmk tcm]!bnx
2. Lineat time invariant Systems and representation Using MATLAR
3. Blockdiagram reduction using MATLARB
4, Time response of second.order system using MATLAR ‘
5. Simulation of step response & impulse response for type-0, type-1 & type-2 system'with |
unity feedback using MATLAB
6. Determination of stability by using Root locus using MATLAB for 2 3ré 5 4"""
3 system of a Linear time invariant system.

7. Determination of stah:htjr by using Bode plot using MATLAR fop20d 30 g 4th. urdar
system of a Linear time invariant system _ 9
Determination of stahlllt}: by using Nyquist plot using MATLﬁB for 284 3 &A% order ||
. systém of a Linear time invariant system, -

9. Siate Mudai F{:ur classical transfer finction & '.ril::c-w.:mﬂ using MATLAB - :

Dept. of Mechatronics Enginearing
SIT COE, Yadrav
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Digital signal Processing Laboratory

g MT606 PCC], Digital signal Processing 0-0-2 " 1 Credits + 1+
Laboratory .
- | Teaching Scheme: : Evaluation Scheme:
ractical: 2 hours/weel/batch Continuous Asscssment—I :25 Marks
Contintious Assessment —1I25 Marks
End Semester Exam: --- ¥

Pre-Reguisites:

Course Outcomess At the end of the course students will beable to -

COL | Illnstrate the handling of disureinfﬂigiial-gfguﬁjs using MATLAR & related sofiward’s, | .

€02 | Determine the spectrum of a signal using DFT, FFT.

CO3 Desipn, unnl}-m: and ohserve mﬁﬂﬂﬂ*aﬁdphasa.'nhmgﬂm fFrequency.cesponse.
characteristics) of digital TIR {{hers.

€04 | Design, analyze and observe Magnitude and phase.characteristics (Frequency R espunie
Characteristics) of digital FIR filters using window techniques

« Minimum eight experiments basod on syilabus,

List of Expertiments: ,_
l.  Introduction to MATLAR and IDE for processor development,
2. Write a Program for the generation of basic signals such as Module impulse, Module

step, ramp, exponential, sinusoidal, and cosing,

Compute convolution anil correlation of signals,

Comiputation-of DFT & IDFT using a standard fomiula

Computation of DFT and IDFT using FFT algorithms

To implement the FFT algorithm.

Computation of circular convelution using IFFT and IDFT.

Design of FIR LPF filter using Fourier series method.

Designof FIR LPF, HPF filter using windowing method.

Desiga of TIR LPF, HPF filter using BLT and verification using FDA too],
Design of IR LPF filter using IM

mReRNAE W
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materials

3. To develop.a demonstration model of different types of couplings.
4. To develop a demonstration inodel of different types of key : 4 R :
5. Stress analysis of any machine element mentioned in the s}r]}abusus'ing_an; application softyare g

and programming language

for any mechanical system based on: (a) Idéa generation, (b). Creativity, Relinbility, and.safety,
Design parts of the system (d) Ergonomic Considerations {z) Use of International standards

Design nh?['in_f_:i-]?:uj-':-:t to ﬂ;:srnlng-ﬂndag];ﬂfﬂaﬁ knowledge ofMachine Design and drafting soffware!

«

(@

Text Books:

L. V. B. Bhandari, “Design of Machine Blements", Tata McGraw Hill Publicaﬁnns,ﬂﬂ'aﬁffﬂem_ :

2008. -
R. L. Nortan, “Machiné Design: An Infegisted Approach”, Pearson Education Singapore, |
2001 ' '
A Madline Design'R.S. Klinrmi &J.X.Gupta 8. Chand publication.

Machine: design.S G"Kuikarni McGraw Hill Education Publicatiohs ;
Introduction to Mzchine design V' B Bhandari MéGraw Hill Education Pablicafiuns,
Design Of Machine Elements Vol'T, Vol II IBX.
publication

[

SRR

7. _Machine Component Desigh Williaw Orthwein Jaico publication
Reference Books: : v,

000 8 &

I, RC Juvinall, K. M. M arshek, “Fundamental-of macline comporient design®, Jolin Wiley
& Sons Inc., New York, 3rd edition, 2002,
2. 1. Hamrock, B. Jacobson and Schmid Sr,, “Fundatmeritals of Machine Eleinents™,
International Edition, New York, 2nd editian, 1999, i -
3. 5, Hall, A. R. Holowenko, I. G. Langhlin, “Theory and Problems of Machine Design”,
Schauny’s Outline Series, Tats McGraw. Hill book Company, New York, 1982, ©
4. I.E. Shigley and €, Mischke, “Mechanical Engineering Design", Tata McGraw Hill
Publications, Tth edition, 2004. . § W
M. F. Spotts, “Design of Machine Elements”, Prentice Hall ofladia, Newr Delhi: 6. Machine.
Design by Robert L. Norton, TataMc- Graw Hill Publication
Fundamentals of Machine Component Design by ?un}?x‘_uali‘. Wiley India
Mechanical System Design by Anurag Dixit SCITECH publication o
- Design of Machine Element/Machine Design by Kannainh SCITECH publication
Design-of Machine Element by Spotts/Shoup/Hornberger/Jayram/Veikeiesh
PiersonEducation ' -

al

. T3
i g

10. Machine Desipn by T H anzal{(:enﬁagﬂgeanﬁng ) _ Wi,
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Programming 'I‘qchmq:{ﬁs‘{M&TL&BLahnmtnry} -y i B
MT608 PEC]  Programming Tecliniques :}-ﬁrﬂ = FlR)T, S x
A - @.mnimt.ahommry] A L [ T 2

‘ir

f Ttun:ﬁmg theme
lpmnm 2 hours/week/batch

B 1 Evnluatlumsﬂhmne 1 < Th

= unttnubns}.f:.wmumt =115 Matks "y, ST
2 ---&ntum?:fs Asdessment [ Ifgsfl‘?{aqkﬁ R R
ndSam“eﬁTg::Exam. 20 Macks A ot SR T % .

Pre-Requisites:

Course:Outeomess Af'the end of the course stdents willbe able ta -

COl | Explain the importance of variables and technidiesto create varidbles — 501
CO2 | Solvemathernatical problem fort_gmph .Plﬂﬁiﬁg'f@nd:éirrﬂj”mm‘iﬂﬂs — il e
£‘33 Identify the imporlance of if-slse.and whilo o onditiongsk stateruent 3 : .,
CO4_| Salve MATLAB program related to Graphical User Inferface-with examples - - i %

histnfﬂxpemlmlx ] ’ ' T T
1) ‘Summarize the MATLAB waﬂk&paw : ; " | T
2) Apply Arithmetic-operations and understand'the importance of finctions 1. 5
3) Discus the purpose of variables and how to ;:malmmﬁhles % il '
4) Demopsirate how to plot a graph i -
5} Apply one-dimensional array opzrafions
6) Define and gverview of command sequence controls for,-n while
7 DEﬁ]JﬁGHJJ.ﬂ-G‘.I’-UIVIEWﬂf command sequence controly for, if-glse
8) Createa function M-file , b,
9) Explain the Gm;rhlaa[ User Interface with examples ) o d
10) Explain the Simulink with examples I
11} Study of symbol toolbox ' ' ;
12) Applications of MATLAB
Text Books: o ; S
I- Kattan, Peter Issa. MATLAB for Eegmnem. A thnﬂe. Approach, Albania, Peter., Kattan, 2008, { .. - ;
2. Driscoll, Tobin A, Le.a:mng MATL&BT Italy, Society for Indusfrial and Applied} . -+ " -
* Mathematics, 2009. : ]
3. Altaway, Stormy. MATLAB: A Practical Introduction
Sulwng Netherlands, El$ev|¢r Science, 2013,
Reference Books: ! _ . oy i
I. Leaina, S. V. B;, and Kumar, S'_‘Swﬂgqt'HﬂThﬁE:Easy Way of Leédrning. India, Preritick Hall 1 S
__Inidin Pyt, Limited, 2016, i ; STy
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10. PID controller using MATEABR . . = —[
? ' 1_ _*LI A e '_.-
oddumioy BTN D 5 e .
1. Gopal- M, “iControl Systems:. Principles and Disipnris Al MO Graw-Fl, 1997, 1
; 2. Kyo, B.C, “Anitomatic:Control Systei ﬁmn‘ﬁc,‘? Hall: sixth editios, 1093, ey
" | 3 Oat, K. “Moderm Control Engincering’ Prénice Hall second edifps 1901, © -
- Ambikapatizy A., Control'System, Khiinna Book Publishing Company, 2018, - ]
Reference Bools: 1 T g s —— =
’ 2. Schaum’s (}uﬂm‘%ﬁ:‘les,:Fﬁﬂﬂbuﬂk and Cﬂh‘h'{:gl_ﬁjr'_stemﬁ*tThta MeGraw-Hill. 2007 |
MeGraw-Hill, Inc., 1995. . L H,
4. Richard ©. Dorf andiRehert.H. Bishop, “ModernCoritrol Systérns'%ddison + Wesleys 1999 |
. ' Hoa o
o Dept. of Mechatronics Enginsering:
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L. Signal, Systems and Transforms by Charles L. Philips, J, M. Pars andE, A. Riskin, Pearsan s
Ed'uﬂaﬁol_]" . : ) : 1.'l i
2. Digital Signal Processing Fundamentals and Applications by Li Tan, Elsevier; Academic | '
- Press. ; " The
3. Signal and Systems by Anand Knmar, 3rd Edition, PHI. - -
=z 4. Data Communicatien and Metworking, 4th Edition, Bnh'rauz_&_ Fur_m_tzan,_MﬂG_rawHIlI,
5. Data ind Computer Communication, 8th Edition, William Stallings, Pearson Prentice Hall
* India. . = :
6. Computer' Networks, 8th Edition, Andrew 8. Tanenbaum, Pearson New hiternational | ;
Edition. ' . _ ¥
-~ Head : '
5
s © {‘ 5
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Computer Networl & Cyber Secirity Laboratory . '

ik Smnr&y].’ah‘um_m:}r

MT609 PCC)  Computer Network & Cyber - 0-0-2 ~ 1 Credits

| Teaching Scheme: Evaloation Schema:

ractical: 2 hoursfweek/batch Continuous Assessment ~I:25 Marks
Comtinuous Assessment ~I1'125 Marks

I,

Pre-Requisites:

Course. Qutcomes: Afthe end of the course students will be able to -

Ffﬂf

COL | Bxtend m'msplaimﬁecﬁﬁrj*:ﬂrhm’iplq’é. -

CO2 | Evaluate risks faced by comyputer systems

C_m Explain how yarions attackswork - ' R

CO4 | Describeand generalize various software valnerabilities ;

[ List of Experiments:

L Studyof différent wireless netwark components and features of any one of the Mobile Security.
‘Apps. ' ..

2. Study of the featpres of firewall.in providing ristwork security and to seét Firewall Securityii
windows, | - _ . '

3. Steps to ensure Security of any one web browser {Huz:'lla-:Firafnmﬁmg]e Chrome} .

4. Btudy of different types of vulnerabilities for hacking websites/ Web Applications,

5. Analysis of tiie-Secarify Vulnerabilitics of E-commerce services.

6. Analysis of the:security vulnerabilities of E-Mail Application:

Text Bools: - . e
L. Signals and Systems by Alan V. Oppenkieini, Alan S. Wilsky and Nawab, Prentice Hall,
2. Signals and Systems:by K. Gopalan, Cengage Learsiing (India'Edition). :

Publications.
4. Signals and Systems by Simon Haykin and Bary Van Veeen, Wilsy- India Publicationis.
3. Linear Systems and Signals by B.R:Lathi, Oxford University Precy

3. Signals snd Systems by Michal I, Roberts and Govind Sharma, Tata: Me-Grew Hill |

Reference Boolks:

# ﬁlldl .

. ead - P 1)
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Examples,

Normal and “bmbrmal distribution, Rélition Between Normal and Poisson dislriEuﬁc_nh;

Unit3; Tﬂsﬂng of Hypothesis

d:ffe:emn of proportions, single mear;' d:f::rt‘nm: of means,

Test of significance: Basic: of testing; of! Hypﬂthems Null and alternate Hypothesis, types. |
c-f errors, level of significande, critical regjcm Large sample fest for single propoition,

Unit'd: Correlation

correlation, Spearman's rank correlation.

Introdaction, Type' of correlation, method of sﬁ.xd;mg correlation, E.arl Rearmns‘_

&

i 'y
'

- statistics for engineers and'scienfists, %t Edition, Pearson Publications:
Hill, 2004,

Text Books: Yoo ) B vy
L B:S. Grewal, Higher Engineering Mathematics, Khanna Publishers, SEmEqumn,Z{]m : :
2. Ronald E. Walpole, Raymond H. Myers, Shaton L. Myers, keymg Ye: Probability and [

3. J.'W. Brown and R. V. Churchill, Compléx’ Vma’ﬁiﬁs -and ﬂpphi:ﬂﬂnns Iﬂ.IEd. Mﬂ-Gmw

Reference Books:

Kapoor,
S, Russ; A First Course-in Prubability, 6th Ed., Pegrson Edueation Tridia, 2002. -

el ol

_R*ennnt. 2010.

1. Fundamentals of Mathematfical Statisfics, Khanig, Publications, -S. C. Gupfa and |
- Miller and Freunds, Probability and Statistics for Engineers, 8th Edzlwn:,f'mrsun Educations |

Erwin Kreyszig, Advanced Engineering Mathematics, 91h Edition, John W.l.lf:jf & Sons, i‘ﬂﬂﬁ;._
N.P. Bali and Manish Goyal, A text book of Engineeting. Mamemahss,m B‘uhhcauﬁns i

U&Pt ofec aiT COE; Yadrav
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Probability and Statistics =
IMT610 ESC i Probability atid Statistics [:0-0 it
Feaching Scheme fﬁﬁﬁ'ﬁnﬁhn. Scheme o=
Lectire; 1 hrs/week T cﬁgﬁp@m. Assessment—I: 25 Maiks
- ﬂmi_r_:qu_na_ﬁs.sessme‘m"tm 25 Marks__ ’
Pre-Requisites: Engincering: Mathernatics-T.& IT
Course objective: . -
(1 [ToProvias nem'gmyhasfcmmepr_inPaquzibmty:' E B
2, [Founderstand different probability distbutions. 1
> [Felonluté and dnderstand fesfing of Typothass.
4 [To compiife'and in%érprét ﬂ&eﬁﬂlirqlﬁﬁhﬁ»&a’;ﬁi’qim;. ; 1' ’ ;
Course Ontcomes; At the end of 'thf:.mursﬂ,;sh:ﬂ@ut,s.wiuﬁ:hc%hlbrtﬂ: e
€01 [Formulate and solve problems involving randors varibies and ’prljf"sﬁ&ﬁkﬁﬁﬁl—m&thud?;i'ﬁ}r‘_ , »
: naljfziugaxpeﬁmcmaiﬁ_am_ : . i o iy
Co2 Apply probability distributions Tor finding probability. L '
Co3 Apply testing of Hypothesis ’
CO4 Apply different methods 1o M.ﬂi&_ﬁpﬂﬁhﬁnﬁhﬁm the'ﬁiiﬁab]_q- ) ; . - o
Pl
~ Course Contents; ) , g o B
[ Unif 1: Basic Probability _ : oo [ ISF 1. -
Probability spaces; Addition theorem on probability; Muitiplication theorsin (Without, 1 047
Proofs), Random variables: Discrete and continuons' randory variables; Mathemafigal e
Expectition of continnous and discrete Random Visiables, = =
Uniit E:I;mhahlll‘ty distributions sy B i N a1 |
Binomiial Probability dig;d];uﬁa;n,,_?uiss‘nn Prababiljty distribution, and Normal Probability ! - ;
| distribution, Properties of binemial, Poisson and normal distributions, Relation between.| .
: " ead *'_ Page 26 of 35, - -
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Aptitude Skills IV (Verbal Ability) LT S
| HMs07.[HSME | AptiudeSkills- TV [1-0-0. 1 Audit - N -
Teaching Scheme: * Examiination Scheme: S
Lecture: 1 hrsfweek = : - Sohnin T

[Continuous Assement-1:25 R .
Continnous Assesment-I[:25 o ) “ ¢

Pre-Requisites: Aptitude Skills-T/1

Course Outcomes: At the end of the course, students will be able to:

1 [Solve the questions on orderitg of words & Parts of Specch - ‘. T| -‘ } |
|. 2 Organize contents of B‘mﬁnﬂ;-thm:iunicaﬁnns-mch as CV, emails and letters. [
| 3 [Solvethe quesfions based qij:umhlad.-pam@hs and reading compfehension..
4 |Solve the guestions on spotiing error and senfence correction,
5 _Summarize proceedings of any event or conferénce, A
6_[Discuss.about current and eritical igsues during:group discussion. AT
Course Conlerits: ' " n ' ~’
Uﬁi y | Pats of Speech, Punctuation R << R
MRIEL ) word Family (Using the same word as-different Parts bf Speech) o -
Unit2 | Analogy, Letter Wiiting (Formal), E-Mail. Writing, CV Writing 0 e A
'Unit 3: | Reading Compreliension, Paragraph Jumbles- _ ' L 2
o Spotting Errars (in different parts of sefiterice), Subject-Verb Agreement [ 2fr - -
Unit 4 Sentence Comection, Sentence Completion o .o oF e
UnitS | One Word Substitution, Narrating Events/Reports, Summary/Procis Writing ‘| 2he
Unitg | Ditlogue writing Group Discussion, Tnteryiew: Skills (Using foimal niotations | 27
' & gestires, efe.) e '

Text Bools: ' :
L. Raymond Murphy, Essential English Grammar with Answers, Murphy - " Yo
2, Objective General English by R‘.E.Iﬁg@ﬁﬂﬁﬂ,.ﬂl:h&nd?ﬁbﬁﬂﬂiﬂ;'R&i’-]_'q‘ﬁ{i'l:diﬁqm CE g

Reference Books: : ) %"
3.  Raoand, D,V, Prasada, Wren &amp; Mariin High School English Gramimar and - —
Composition Book, S Chand Publishing, 2017 Miuphy, Intermediate English Granimar with :
Apswers, Cambridge University Press;Second edition. 5 . . : -

; . g
g E‘ﬂd y = ;
. erng s 5
echatronics Engine Page 29'0f35 ¢
Luapt. "E'Msrf COE Yadrav ag 35 |
! ; 4 -"._ -
— e o e vif ,—u-o-:-?f.'_".




¥

" [ i, £ .ll ! ‘_"; ) . oany J WL i
, o - i
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) _ __Aptitade Skills TV (Nmmca]-gmimﬂ o mE W !
[ EMse7 ~ HSMC AptimdeSkills IV | 1.o.0 Audit. s
P'Té_achjugﬂchamﬁ# T | . Exaniination Scheme: 5
|Lecture: 1 hrs/yeek 1o &
' ifuntiuuqqs.&,sseamemdrz_s
Ceniinupus Assesinent-T1:25
PreRequisites: Aptitude Skills-J/T .
Course Outcomes: At lhe.eﬁdnfth&.mu:,éé,.sniﬁem will be able to: _ : o e
1 Solve the problems nméjfé'_—"qﬂqiitrﬂﬁun - i s ;!
—_ Solve the _rq'ﬁiér_ns,nnseaﬁn'.—' Tangément - - icoe 4 %
3 Sn_lve-ihe’-i'ngica].ra;a_éqn'ihg.p'rxj}ﬂ;iné E B N ’ 'f'r
4 Solve the critical analysis pro blems | “
|5 Solve the problems of Data interpretation ; N ,
L 6 Solve the problems Permutations wnd combinations o I
Course Contengs: Do -2
Unif I: System of equations . 2] o
quadratic equations, Surds and indices, solution ofequatians, Ages, 3 v :
Unit 2: Seating Arrangements ) ' 2] -
Linear scating Arrangement, Gireqtar seating armangement, Complex seatiniy arangement, Nl
Unit. 3: Lngftal'Reasnning 4 ' ] wi
Numerical based on sense of direction, Bibﬂd_mfﬁ,ﬁuns, Odd man Out ' [2]
Unit 4: Critical analysis w ! | ‘o .- | A
Ciuct&ﬂudﬂﬁl:ﬂdarhusﬂdpmbhms; Cryptarithmetic, licights and distances = - - 12 )
Unit5: Data Interpretation S O ¥
Table form, Bar form, Liile'-ﬁ:nrif'i chart form ; ‘ 121 "
Unit 6: Permutation and combination - *
Permutation and combinations , . 121 .
Text Books: ; - i E
l. RS Aggarwal, Quantitative Aptitude for Competifive Exaiminitions s Chadd?ubﬁshen ' 4
2016 edition ' : Wou I
2 Quantimtive Aptitude for CAT TMH Publications N
3: VedicMathyMads Easy By Dhaval Bhatiya Jaico Pisblication House. _ &
Dept. Gf-mel:hﬁf[.‘?“l‘;j& Bignwlg . L Thy R
" 5|T COE,Yadrav Page28 af3s _ ‘
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* Internship/Field Training
[FT02 | PROT Tntenship/Field Training 0-0-0 | Audit [ =
g . - # ‘:___j'
ching Schéme: Fxm&naﬁmzsmeme: ' ,J
Lecture: NA B |
Tutoriai NA | S
Practical: NA ) d Semester Exam: 50 Marks '_J .
Pre-Riéquisites: Basic knowledge of all courses ) -
Course Outcomes: At the end of the course, students will be able to: :
Course Description: -Internship / Training is educational and career development oppostunity,| .
providing prictical experience in 4 fiéld or discipling, At the end of the Fonith and Fifih | il
semesters, every student should undergo practical training in‘ an industry ¥, proféssional | £
organization/ Research labordtory with thﬂpﬁompgr;jvﬂi"ﬂﬁtﬂc.HDDFTPDfPthci]JaIﬂf'Ih'eﬂt';ul_];ggp oy
. and subinit the report aleng with the completion certifieation from the Indnstey/ Organization. The | :
repart will be evaluated during the Sixth semester by thé-depariment, : %
o« L. iy
Course Learning Qutcomes: - ‘r . Y
After suceessful completion of the course, stodeats wall be able to i - :
1, Verify the Technical knowledge in real industrial sitmations. R
2. Pevelop mterpersonal communieation skills, . Mip
3. Discuss activities and functions of the industry in which the nferuship/training has dene.
4. Write the technical report. : ' ' T
Prerequisite: - Basics of Mechanical Engincering, Gond viritten and Oral Communication. £
| Guideline for Students: - : ' :
L. &nj]'w;a,t wr:;_rk_as perschedule, ready 1o work-and sﬁﬂj{furthﬁ:ggmeiupnn ﬁrﬂ;._ |
2. Present ;,rgurisﬁlf‘in a professional mannerat all times, inctliding being iﬁp&bpﬁatehidrgﬁ@&at s
the workplace. ] :
-3. Communicate any conceris with your supeevisor and the intemship/ Training coordinalor ina )
timely manner and respectfilly. : :
- . M _ Page31oef3s’
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(?S‘ g g (An Autun,nmous_lnstftufe] : _ . -
Yadray {i‘chafka,mnﬂ}'-ﬂﬁﬂi,;ﬂist —Kelhapur - ‘ ot i
; Language Skill- Tv . A
[__HMS08 [HSMC ] Language Skill- IV (Bython Programming) | *0:63 | 1Crefit | 5
eaching Scheme: i , __Emﬁﬁnﬁnn Scheme: I - '
Practical: 2 hrs/week - - Ty &
Continuons Assesment.] : 25 &
Cuntiuﬁ;:ﬁ‘ﬁ.ﬁsﬁmmt-ic 25 2
Pre-Requisites: Language Skill o " =
Course OQutcomes: Atthe eng of the!course, students will be ableta: _ ,- i LTE
1 Make use of Fﬁimtiuu-im]’yt'ljo_n'@ﬂm___'&_' Sk | il
L2 | Mikeuse of Python collections.
3 J Maka.ma-uf‘c]nsses and i objects in pvihon, . s
4 | Make use of file and it’s handliy g fimetions, :
Unit Tz Funcifon , [6] - l
Why we Need Funetion, Calegories uf“Fuueuuns-Pmduﬁnud, User-dafine, Parts of Funéfions iz 3
Arguiments, Rerum Value, Definiion of Function, Function Calling, Lambda (Intrgduetion) 4,

» ‘ : =5
Unit 2: Python Collections - ¥, 16] v ¥
List, tnple, set, dictionary—> constructor, check, change, remove item, Hﬁ-,numgx@]'wusinm Sorf, ' .3
loop through, joining . e
Unit 3: Class and Object ) ' | e
oop Characteristicg, creating class,_i:ﬁt-__@ method, creating Objec, accessing methods and Soopid
variableg of'class, constructor 'aud-de'sn'antur,_i'nhmifance,_ Supet(), function overloading ©. ~
Unit 4: File handling | . - - I
Path & Directory Settings-Absolute, Relative, File Modes (5,3, etc), Open & Close file e 1 ag %

cadi ; d Line by Line rﬁadfiue;_;gzﬁ;ggriun, Read Waord, Réad eharagter i e

" &
or: Laura Cassell, Alan Gauld) Wrox publication E 3 y
Sramming. Auﬂtur.:ﬁﬁshael'ﬂfban,»he] Murach, murach’ Lquﬁcatiﬂn, - et
1on-(Fitst Program) Lengage MINDTAP Fublication 2rd Edition. , e S,
@E‘d/ 'ﬂg ‘.e i 7 3 o r,
Engineen B 5
ha‘tlﬂﬂi_-ffs AR Page 30 of 35, .
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V.  Practical applications and relationships 'mthhasw thmryandmuucepfsmught in ﬂ:u: :
EOUrSE. .

Ev‘ﬂ'tuut_lun of Internship/Training N “ .."'f:.

"

The student should be evaluated based on his training report and presentation hcfarq anr.xpm
commitiee.constituted by the voncerned department.as per norms. The-evalustion w:ILbﬁ based
on the following criteria:

* Quality of content presented.

» Proper planning for- pmsnntahm'l

. Eﬂ'cc‘twﬂué&&afpmsmtatmn

» “Depth of knowledge and skills.

. ﬁttendnnm records, daily diary, and. departmesital. rbpurts shall also be mfy;ed.ﬂinng

with-the: Intgmshlp Report.
Hﬁ;ﬁ//‘
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4. Demonstrate enthusiasm and interest in what you are doing, ask questions and take the - ; i i s
initiative as appropriate, ‘ R .t
o H 3 T b i % 3-':'_ v
3. Complete and submit assignidd tasks Byidesig_:ua.teﬁ ﬁmz:lmm Mest all déad_ﬂnns_. s =
Student’s Diary! Daily Log f ) :~_4,-. .
Themain purpose of writing aﬂﬁily-disryism cultivate the Habit of dnpnmenuu g and to encourage | - Y S T
the students to search for details. It develops the student’s thought process and reagonin gabilitics, | .
The students should record jn the daily training drary the day-to-day aceount af'—"thc-g;:-ht-;‘ﬁ‘rmtians, P
 impressions, and information Bathered and suggestions given if any. It shoild.coniain skefches & | " :
drawitigs related to-the observations made by the students, e e
The daily training diary should besianed after evéry day by the sgpmisprﬁ-}mhaigeﬁfﬂ@émaﬁ; A
where the student hashem working. The diary-should also be shown to the Faculty Mentor, )
Student’s Diary and Internship Repart ghould be submitted by the siudc&tsalﬁngwﬁhfaﬁandance N
record and an evaluation sheet duly ‘signed and stamped by the industry to the SITCOE | P
immediately after the completion-of the t ining. Itwill be evaluated on the basis of the following ' . i
- eriferia: i ; ; 5
. -~ =t % w '1:_
* _Repularity in the radintenance of the diary. 3 =L
. Adequacy & quality of information r&zm:lcd o = . . _ 1
. _.meii':gs, sketches, and data recorded; “ ' | -
*  Thought process and recording techniques tsed, ' i ‘
. Drgnn_izat_iun of the information. ’
Infernship Report ¢ .
' After completing the intemship, the 'smdant'ﬂmuld-prqpam a comprehensivereport 4 indicitewhat! .
befshe has observed and lsamed in the training period. The daily diary will also help to & great ¥ R O S
extent in writing the industrial Teport since much of the jxformation has already been incorporated | © ye "
by the stadent inlo the daily diary. The competent authiority should sign-the training report, The L,
Internship report should be evalnated oz the basis of the following eriteria: E il
) oy
L Originality. il .. -J':;
1L Adequacy and purposeful Write-up. clas
II.  Organization, format, drawings, skemh,ga:s';ylgyjang;ﬁge_ efc, | _\ :
IV.  Variety and relevance of learning experience. _:J S
— pedd Page32of3s ,~ ., .. ,
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: 1t is expected that the-students should completéat leas50% of the total project wotkin:the ’u’ISemesf,er :
:  The objestiv i to preparc the spudents toexamineny design or process or phenormienon fiomall angles, |, .
to encourage the process of independent thinking and working, and fo expose-them o induistry, The | .
< -students imay preferably select thie project works irom their opted elective subjects: The stadents should | -~
submit the report in a prescribed format; befare the end of the. VIIh semester,, The réport shiall be
comprehensive and presented typed onl As size sheeis and bound. The numiber 6f cop ies 1o be submitted ;
is file number ofstidents plus two. The agsessment would be carried outby the pancl of éxaminers for | =
-both; ferm work and oral examinations. ; p E
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MEE" Project Pliase-F _ C ' ) =" j' '
PRI0S - PROJ |, Mega Project Phase-1 0-0-4 | 2 Gredits:,” | \
- L R =
ﬂnciiing'ﬁcheme: |Examitiation Scheme: .
Practical: 4 hoursiweek/batoh - Continuéus Assessment 1,25 Marks
' Contintious' Assessment 2: 25 Marks. U e
. End'Ssmester Examination: 50 Marks | N T
Pre-Requisites: Al] courses ) : i K
Course Outcomes: At the end of 'ﬂ:e-ndur_sn, sm_dant&will be'ble to: AR
5 _ . P R
CO1 | State the exact fitle-of the project and pioblettdefinition, | I
coz .Ebc_pl?aiu thq-muﬁva;ii;:—ﬁ, abjacﬁes, and sﬂﬂ;}é of the project. . . T . “k -~: £ py
CO3 | Review the Titerature related fo the selected topic of the project. ' D R
C04 | Design [ﬁe-mﬂc}]nﬂi—mﬁ, and mm}?ﬂmnts ofthesystem and Prepare detailéd drawingg, } e _L-:.,L
CO5 | Evaluate the cost considering diffcranthmteﬂalsfmmmfacm'mg processes:. P ‘_- 3 .
The students in 2 group of nol more than FOUR will work under the guidance of the:figulty memberon. | -
the project work undertaken by them. The completion.of work and the submission.of the reporfiand [ 7 -
assessmentshoold be-done at the end of VIT Sem..’meipq'ujm:twarkshmﬂﬁl consist olany of the folloiwi ng 2
or an appropriate combination: . BT
. l. A comprehensive and up-to-dite survey of literature related fo-the study of phenomenon’Gr LA
- product. e P L e
7. Dnsignnfany;equipmcnt_quﬂfai; its fabrication.and testing, ' b & ' 1

3. Critical Analysis of any design or process fot optimizing the sarne, :
4. Experimental verification of principles used in- applications refated to varioys specializations | :

m]a;&’tl‘tnMcchatmnimEnghﬁéﬁn i ;
5. Software dw&iopmmt farparﬁtu]at'iappiiuaﬁﬂn; g T mces TR
|6 Acombination of the shoye, ;. ) AR e
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