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GE8292 ENGINEERING MECHANICS  L T P C 
3 2 0 4 

OBJECTIVES: 

 To develop capacity to predict the effect of force and motion in the course of carrying out the 
design functions of engineering. 

 
UNIT I STATICS OF PARTICLES 9+6 

Introduction – Units and Dimensions – Laws of Mechanics – Lami’s theorem, Parallelogram and 
triangular Law of forces – Vectorial representation of forces – Vector operations of forces -additions, 
subtraction, dot product, cross product – Coplanar Forces – rectangular components – Equilibrium of 
a particle – Forces in space – Equilibrium of a particle in space – Equivalent systems of forces – 
Principle of transmissibility . 

UNIT II EQUILIBRIUM OF RIGID BODIES 9+6 

Free body diagram – Types of supports –Action and reaction forces – stable equilibrium – Moments 
and Couples – Moment of a force about a point and about an axis – Vectorial representation of 
moments and couples – Scalar components of a moment – Varignon’s theorem – Single equivalent 
force -Equilibrium of Rigid bodies in two dimensions – Equilibrium of Rigid bodies in three dimensions 

 

UNIT III PROPERTIES OF SURFACES AND SOLIDS 9+6 

Centroids and centre of mass – Centroids of lines and areas - Rectangular, circular, triangular areas 
by integration – T section, I section, - Angle section, Hollow section by using standard formula – 
Theorems of Pappus - Area moments of inertia of plane areas – Rectangular, circular, triangular 
areas by integration – T section, I section, Angle section, Hollow section by using standard formula – 
Parallel axis theorem and perpendicular axis theorem – Principal moments of inertia of plane areas – 
Principal axes of inertia-Mass moment of inertia –mass moment of inertia for prismatic, cylindrical and 
spherical solids from first principle – Relation to area moments of inertia. 

 
UNIT IV DYNAMICS OF PARTICLES 9+6 

Displacements, Velocity and acceleration, their relationship – Relative motion – Curvilinear motion - 
Newton’s laws of motion – Work Energy Equation– Impulse and Momentum – Impact of elastic 
bodies. 

 
UNIT V FRICTION AND RIGID BODY DYNAMICS 9+6 

Friction force – Laws of sliding friction – equilibrium analysis of simple systems with sliding friction – 
wedge friction-. Rolling resistance -Translation and Rotation of Rigid Bodies – Velocity and 
acceleration – General Plane motion of simple rigid bodies such as cylinder, disc/wheel and sphere. 

TOTAL : 45+30=75 PERIODS 
OUTCOMES: 
On successful completion of this course, the student will be able to 

 illustrate the vectorial and scalar representation of forces and moments 

 analyse the rigid body in equilibrium 

 evaluate the properties of surfaces and solids 

 calculate dynamic forces exerted in rigid body 

 determine the friction and the effects by the laws of friction 
 

TEXT BOOKS: 

1. Beer, F.P and Johnston Jr. E.R., “Vector Mechanics for Engineers (In SI Units): Statics and 
Dynamics”, 8th Edition, Tata McGraw-Hill Publishing company, New Delhi (2004). 

2. Vela Murali, “Engineering Mechanics”, Oxford University Press (2010) 
 











 

 

ME8492 KINEMATICS OF MACHINERY L T P C 
  3 0 0 3 

 

OBJECTIVES: 

 To understand the basic components and layout of linkages in the assembly of a system 
machine. 

 To understand the principles in analyzing the assembly with respect to the 
displacement, velocity, and acceleration at any point in a link of a mechanism. 

 To understand the motion resulting from a specified set of linkages, design few 
linkage mechanisms and cam mechanisms for specified output motions. 

 To understand the basic concepts of toothed gearing and kinematics of gear trains 
and the effects of friction in motion transmission and in machine components. 

UNIT I BASICS OF MECHANISMS 9 

Classification of mechanisms – Basic kinematic concepts and definitions – Degree of 
freedom, Mobility – Kutzbach criterion, Gruebler’s criterion – Grashof’s Law – Kinematic 
inversions of four-bar chain and slider crank chains – Limit positions – Mechanical advantage 
– Transmission Angle – Description of some common mechanisms – Quick return 
mechanisms, Straight line generators, Universal Joint – rocker mechanisms. 

UNIT II KINEMATICS OF LINKAGE MECHANISMS 9 

Displacement, velocity and acceleration analysis of simple mechanisms – Graphical method– 
Velocity and acceleration polygons – Velocity analysis using instantaneous centres – 
kinematic analysis of simple mechanisms – Coincident points – Coriolis component of 
Acceleration – Introduction to linkage synthesis problem. 

UNIT III KINEMATICS OF CAM MECHANISMS 9 

Classification of cams and followers – Terminology and definitions – Displacement diagrams 
– Uniform velocity, parabolic, simple harmonic and cycloidal motions – Derivatives of follower 
motions – Layout of plate cam profiles – Specified contour cams – Circular arc and tangent 
cams – Pressure angle and undercutting – sizing of cams. 

UNIT IV GEARS AND GEAR TRAINS 9 

Law of toothed gearing – Involutes and cycloidal tooth profiles –Spur Gear terminology and 
definitions –Gear tooth action – contact ratio – Interference and undercutting. Helical, Bevel, 
Worm, Rack and Pinion gears [Basics only]. Gear trains – Speed ratio, train value – Parallel 
axis gear trains – Epicyclic Gear Trains. 

UNIT V FRICTION IN MACHINE ELEMENTS 9 
Surface contacts – Sliding and Rolling friction – Friction drives – Friction in screw threads 
– Bearings and lubrication – Friction clutches – Belt and rope drives – Friction in brakes- Band 
and Block brakes. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 Discuss the basics of mechanism 
CO2 Calculate velocity and acceleration in simple mechanisms 
CO3 Develop CAM profiles 
CO4 Solve problems on gears and gear trains 
CO5 Examine friction in machine elements 

 

TEXT BOOKS: 
1. F.B. Sayyad, “Kinematics of Machinery”, MacMillan Publishers Pvt Ltd., Tech-max Educational 

resources, 2011. 
th

 
2. Rattan, S.S, “Theory of Machines”, 4 Edition, Tata McGraw-Hill, 2014. 
3. Utihcker, J.J., Pennock G.R and Shigley, J.E., “Theory of Machines and Mechanisms”, 

4 Edition, Oxford University Press, 2014. 











 

ME8451 MANUFACTURING TECHNOLOGY – II L T P C 
  3 0 0 3 

 

OBJECTIVES: 

 To understand the concept and basic mechanics of metal cutting, working of standard 
machine tools such as lathe, shaping and allied machines, milling, drilling and allied machines, 
grinding and allied machines and broaching. 

 To understand the basic concepts of Computer Numerical Control (CNC) of machine tools and 
CNC Programming 

UNIT I THEORY OF METAL CUTTING 9 

Mechanics of chip formation, single point cutting tool, forces in machining, Types of chip, cutting tools– 
nomenclature, orthogonal metal cutting, thermal aspects, cutting tool materials, tool wear, tool life, 
surface finish, cutting fluids and Machinability. 

UNIT II TURNING MACHINES 9 

Centre lathe, constructional features, specification, operations – taper turning methods, thread 
cutting methods, special attachments, machining time and power estimation. Capstan and turret 
lathes- tool layout – automatic lathes: semi automatic – single spindle : Swiss type, automatic 
screw type – multi spindle: 

UNIT III SHAPER, MILLING AND GEAR CUTTING MACHINES 9 

Shaper - Types of operations. Drilling ,reaming, boring, Tapping. Milling operations-types of milling 
cutter. Gear cutting – forming and generation principle and construction of gear milling ,hobbing 
and gear shaping processes –finishing  of gears. 

UNIT IV ABRASIVE PROCESS AND BROACHING 9 

Abrasive processes: grinding wheel – specifications and selection, types of grinding process– 
cylindrical grinding, surface grinding, centreless grinding and internal grinding- Typical applications 
– concepts of surface integrity, broaching machines: broach construction – push, pull, surface and 
continuous broaching machines 

UNIT V CNC MACHINING 9 

Numerical Control (NC) machine tools – CNC types, constructional details, special features, 

machining centre, part programming fundamentals CNC – manual part programming – 
micromachining – wafer machining. 

TOTAL : 45 PERIODS 
OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the mechanism of material removal processes. 

CO2 Describe the constructional and operational features of centre lathe and other special 
purpose lathes. 

CO3 Describe the constructional and operational features of shaper, planner, milling, drilling, 
sawing and broaching machines. 

CO4 Explain the types of grinding and other super finishing processes apart from gear 
manufacturing processes. 

CO5 Summarize numerical control of machine tools and write a part program. 
 

TEXT BOOKS: 
1. Hajra Choudhury, "Elements of Workshop Technology", Vol.II., Media Promoters 2014 
2. Rao. P.N “Manufacturing Technology - Metal Cutting and Machine Tools", 3rd Edition, Tata 

McGraw-Hill, New Delhi, 2013. 
 
 
 
 
 











 

 
ME8595 THERMAL ENGINEERING – II L T P C 

  3 0 0 3 

OBJECTIVES: 

 To apply the thermodynamic concepts for Nozzles, Boilers, Turbines, and Refrigeration 
& Air Conditioning Systems. 

 To understand the concept of utilising residual heat in thermal systems. 

UNIT I STEAM NOZZLE 9 

Types and Shapes of nozzles, Flow of steam through nozzles, Critical pressure ratio, Variation of 
mass flow rate with pressure ratio. Effect of friction. Metastable flow. 

UNIT II BOILERS 9 

Types and comparison. Mountings and Accessories. Fuels - Solid, Liquid and Gas. Performance 
calculations, Boiler trial. 

UNIT III STEAM TURBINES 9 
Types, Impulse and reaction principles, Velocity diagrams, Work done and efficiency – optimal 
operating conditions. Multi-staging, compounding and governing. 

UNIT IV COGENERATION AND RESIDUAL HEAT RECOVERY 9 

Cogeneration Principles, Cycle Analysis, Applications, Source and utilisation of residual heat. Heat 
pipes, Heat pumps, Recuperative and Regenerative heat exchangers. Economic Aspects. 

UNIT V REFRIGERATION AND AIR – CONDITIONING 9 
Vapour compression refrigeration cycle, Effect of Superheat and Sub-cooling, Performance 
calculations, Working principle of air cycle, vapour absorption system, and Thermoelectric 
refrigeration. Air conditioning systems, concept of RSHF, GSHF and ESHF, Cooling load 
calculations. Cooling towers – concept and types. 

TOTAL:45 PERIODS 
OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 Solve problems in Steam Nozzle 

CO2 Explain the functioning and features of different types of Boilers and auxiliaries and 
calculate performance parameters. 

CO3 Explain the flow in steam turbines, draw velocity diagrams for steam turbines and solve 
problems. 

CO4 Summarize the concept of Cogeneration, Working features of Heat pumps and Heat 
exchangers 

CO5 Solve problems using refrigerant table / charts and psychrometric charts 

TEXT BOOKS: 
1. Kothandaraman, C.P., Domkundwar .S and Domkundwar A.V.,”A course in Thermal 

Engineering”, Dhanpat Rai & Sons, 2016. 

2. Mahesh. M. Rathore, “Thermal Engineering”, 1
st  

Edition, Tata Mc Graw Hill Publications, 2010. 
 

REFERENCES: 
1. Arora .C.P., “Refrigeration and Air Conditioning”, Tata Mc Graw Hill, 2008 
2. Ballaney. P.L ." Thermal Engineering”, Khanna publishers, 24th Edition 2012 
3. Charles H Butler : Cogeneration” McGraw Hill, 1984. 
4. Donald Q. Kern, “ Process Heat Transfer”, Tata Mc Graw Hill, 2001. 
5. Sydney Reiter “Industrial and Commercial Heat Recovery Systems” Van Nostrand 

Reinhols, 1985











 

 
 
 

ME8593 DESIGN OF MACHINE ELEMENTS L T P C 
  3 0 0 3 

 

OBJECTIVES 

 To familiarize the various steps involved in the Design Process 

 To understand the principles involved in evaluating the shape and dimensions of a component 
to satisfy functional and strength requirements. 

 To learn to use standard practices and standard data 
 To learn to use catalogues and standard machine components 

 (Use of P S G Design Data Book is permitted) 
 

UNIT I STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 9 

Introduction to the design process - factors influencing machine design, selection of materials 
based on mechanical properties - Preferred numbers, fits and tolerances – Direct, Bending and 
torsional stress equations – Impact and shock loading – calculation of principle stresses for various 
load combinations, eccentric loading – curved beams – crane hook and ‘C’ frame- Factor of 
safety - theories of failure – Design based on strength and stiffness – stress concentration – 
Design for variable loading. 

UNIT II SHAFTS AND COUPLINGS 9 
Design of solid and hollow shafts based on strength, rigidity and critical speed – Keys, keyways 
and splines - Rigid and flexible couplings. 

UNIT III TEMPORARY AND PERMANENT JOINTS 9 
Threaded fastners - Bolted joints including eccentric loading, Knuckle joints, Cotter joints – 
Welded joints, riveted joints for structures - theory of bonded joints. 

UNIT IV ENERGY STORING ELEMENTS AND ENGINE COMPONENTS 9 

Various types of springs, optimization of helical springs - rubber springs - Flywheels 
considering stresses in rims and arms for engines and punching machines- Connecting Rods and 
crank shafts. 

UNIT V BEARINGS 9 
Sliding contact and rolling contact bearings - Hydrodynamic journal bearings, Sommerfeld 
Number, Raimondi and Boyd graphs, -- Selection of Rolling Contact bearings. 

TOTAL: 45 PERIODS 
 

              OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 Explain the influence of steady and variable stresses in machine component design. 
CO2 Apply the concepts of design to shafts, keys and couplings. 

CO3 
CO4 

Apply the concepts of design to temporary and permanent joints. 
Apply the concepts of design to energy absorbing members, connecting rod and crank 
shaft. 

CO5 Apply the concepts of design to bearings. 
 

TEXT BOOKS: 
1. Bhandari V, “Design of Machine Elements”, 4th Edition, Tata McGraw-Hill Book Co, 2016. 
2. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical 

Engineering Design”, 9th Edition, Tata McGraw-Hill, 2011. 
 

 
 
 











 

 

 
ME8651 DESIGN OF TRANSMISSION SYSTEMS L T P C 

  3 0 0 3 
 

OBJECTIVES: 

 To gain knowledge on the principles and procedure for the design of Mechanical power 
Transmission components. 

 To understand the standard procedure available for Design of Transmission of 
Mechanical elements 

 To learn to use standard data and 
catalogues (Use of P S G Design 
Data Book permitted) 

UNIT I DESIGN OF FLEXIBLE ELEMENTS 9 
Design of Flat belts and pulleys - Selection of V belts and pulleys – Selection of hoisting 
wire ropes and pulleys – Design of Transmission chains and Sprockets. 

UNIT II SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 9 

Speed ratios and number of teeth-Force analysis -Tooth stresses - Dynamic effects – 
Fatigue strength - Factor of safety - Gear materials – Design of straight tooth spur & 
helical gears based on strength and wear considerations – Pressure angle in the normal 
and transverse plane- Equivalent number of teeth-forces for helical gears. 

UNIT III BEVEL, WORM AND CROSS HELICAL GEARS 9 

Straight bevel gear: Tooth terminology, tooth forces and stresses, equivalent number of 
teeth. Estimating the dimensions of pair of straight bevel gears. Worm Gear: Merits and 
demerits- terminology. Thermal capacity, materials-forces and stresses, efficiency, 
estimating the size of the worm gear pair. Cross helical: Terminology-helix angles-
Estimating the size of the pair of cross helical gears. 

UNIT IV GEAR BOXES 9 

Geometric progression - Standard step ratio - Ray diagram, kinematics layout -Design of 
sliding mesh gear box - Design of multi speed gear box for machine tool applications - 
Constant mesh gear box - Speed reducer unit. – Variable speed gear box, Fluid Couplings, 
Torque Converters for automotive applications. 

UNIT V CAMS, CLUTCHES AND BRAKES 9 

Cam Design: Types-pressure angle and under cutting base circle determination-forces and 
surface stresses. Design of plate clutches –axial clutches-cone clutches-internal expanding 
rim clutches- Electromagnetic clutches. Band and Block brakes - external shoe brakes – 
Internal expanding shoe brake. 

TOTAL : 45 PERIODS 
 OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 apply the concepts of design to belts, chains and rope drives. 
CO2 apply the concepts of design to spur, helical gears. 
CO3 
CO4 

apply the concepts of design to worm and bevel gears. 
apply the concepts of design to gear boxes . 

CO5 apply the concepts of design to cams, brakes and clutches 

 











 
 
 

ME8091 AUTOMOBILE ENGINEERING L T P C 
  3 0 0 3 

 

OBJECTIVES: 

 To understand the construction and working principle of various parts of an automobile. 

 To have the practice for assembling and dismantling of engine parts and transmission system 

UNIT I VEHICLE STRUCTURE AND ENGINES 9 

Types of automobiles vehicle construction and different layouts, chassis, frame and body, Vehicle 
aerodynamics (various resistances and moments involved), IC engines –components-functions and 
materials, variable valve timing (VVT). 
UNIT II ENGINE AUXILIARY SYSTEMS 9 

Electronically   controlled   gasoline   injection    system    for    SI    engines, Electronically 
controlled    diesel    injection    system    (Unit    injector    system,     Rotary    distributor     type 
and common rail direct injection system), Electronic ignition system (Transistorized coil ignition 
system, capacitive discharge ignition system), Turbo chargers (WGT, VGT), Engine emission 
control by three way catalytic converter system, Emission norms (Euro and BS). 
UNIT III TRANSMISSION SYSTEMS 9 

Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, Over 
drive, transfer box, fluid flywheel, torque converter, propeller shaft, slip joints, universal joints, 
Differential and rear axle, Hotchkiss Drive and Torque Tube Drive. 
UNIT IV STEERING, BRAKES AND SUSPENSION SYSTEMS 9 

Steering geometry and types of steering gear box-Power Steering, Types of Front Axle, Types of 
Suspension Systems, Pneumatic and Hydraulic Braking Systems, Antilock Braking System (ABS), 
electronic brake force distribution (EBD) and Traction Control. 

     UNIT V   ALTERNATIVE ENERGY EOURCES       9 
     Use of Natural Gas, Liquefied Petroleum Gas, Bio-diesel, Bio-ethanol,  

      and Hydrogen in Automobiles- Engine modifications required –Performance, Combustion and     
      Emission Characteristics of SI and CI engines with these alternate fuels - Electric and Hybrid   
      Vehicles, Fuel Cell Note: Practical Training in dismantling and assembling of Engine parts and   
     Transmission Systems should be given to the students. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon the completion of this course the students will be able to 
CO1 recognize the various parts of the automobile and their functions and materials. 
CO2 discuss the engine auxiliary systems and engine emission control. 
CO3 distinguish the working of different types of transmission systems. 
CO4 explain the Steering, Brakes and Suspension Systems. 
CO5 predict possible alternate sources of energy for IC Engines. 

 
TEXT BOOKS: 

1. Jain K.K. and Asthana .R.B, “Automobile Engineering” Tata McGraw Hill Publishers, New 
Delhi, 2002. 

2. Kirpal Singh, “Automobile Engineering”, Vol 1 & 2, Seventh Edition, Standard Publishers, New 
Delhi, 13th Edition 2014.. 

 

REFERENCES: 
1. Ganesan V. “Internal Combustion Engines”, Third Edition, Tata McGraw-Hill, 2012. 
2. Heinz Heisler, “Advanced Engine Technology,” SAE International Publications USA, 1998. 
3. Joseph Heitner, “Automotive Mechanics,” Second Edition, East-West Press, 1999. 
4. Martin W, Stockel and Martin T Stockle , “Automotive Mechanics Fundamentals,” The Good 

heart - Will Cox Company Inc, USA ,1978. 
5. Newton ,Steeds and Garet, “Motor Vehicles”, Butterworth Publishers,1989. 

 











 

 
 
 

ME8694 HYDRAULICS AND PNEUMATICS L T P C 
  3 0 0 3 

OBJECTIVES: 

 To provide student with knowledge on the application of fluid power in process, 
construction and manufacturing Industries. 

 To provide students with an understanding of the fluids and components utilized in 
modern industrial fluid power system. 

 To develop a measurable degree of competence in the design, construction and 
operation of fluid power circuits. 

UNIT I FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 9 
Introduction to Fluid power – Advantages and Applications – Fluid power systems – Types of fluids 
- Properties of fluids and selection – Basics of Hydraulics – Pascal’s Law – Principles of 
flow - Friction loss – Work, Power and Torque Problems, Sources of Hydraulic power : 
Pumping Theory – Pump Classification – Construction, Working, Design, Advantages, 
Disadvantages, Performance, Selection criteria of Linear and Rotary – Fixed and Variable 
displacement pumps – Problems. 

 

UNIT II HYDRAULIC ACTUATORS AND CONTROL COMPONENTS 9 

Hydraulic Actuators: Cylinders – Types and construction, Application, Hydraulic 
cushioning – Hydraulic motors - Control Components : Direction Control, Flow control and 
pressure control valves – Types, Construction and Operation – Servo and Proportional 
valves – Applications – Accessories : Reservoirs, Pressure Switches – Applications – 
Fluid Power ANSI Symbols – Problems. 

 
UNIT III HYDRAULIC CIRCUITS AND SYSTEMS
 9 

Accumulators, Intensifiers, Industrial hydraulic circuits – Regenerative, Pump Unloading, 
Double- Pump, Pressure Intensifier, Air-over oil, Sequence, Reciprocation, 
Synchronization, Fail-Safe, Speed Control, Hydrostatic transmission, Electro hydraulic 
circuits, Mechanical hydraulic servo systems. 

 

UNIT IV PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS 9 

Properties of air – Perfect Gas Laws – Compressor – Filters, Regulator, Lubricator, Muffler, 
Air control Valves, Quick Exhaust Valves, Pneumatic actuators, Design of Pneumatic 
circuit – Cascade method – Electro Pneumatic System – Elements – Ladder diagram – 
Problems, Introduction to fluidics and pneumatic logic circuits. 

UNIT V TROUBLE SHOOTING AND APPLICATIONS 9 

Installation, Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and 
Pneumatic systems, Design of hydraulic circuits for Drilling, Planning, Shaping, Surface 
grinding, Press and Forklift applications. Design of Pneumatic circuits for Pick and Place 
applications and tool handling in CNC Machine tools – Low cost Automation – Hydraulic and 
Pneumatic power packs. 

TOTAL:45 PERIODS 
 

 
 
 











 

 
 
 

ME8791 MECHATRONICS L T P C 
  3 0 0 3 

 

OBJECTIVE: 

 To impart knowledge about the elements and techniques involved in 
Mechatronics systems which are very much essential to understand the emerging 
field of automation. 

UNIT I INTRODUCTION 9 

Introduction to Mechatronics – Systems – Concepts of Mechatronics approach – 
Need for Mechatronics – Emerging areas of Mechatronics – Classification of 
Mechatronics. Sensors and Transducers: Static and dynamic Characteristics of Sensor, 
Potentiometers – LVDT – Capacitance sensors – Strain gauges – Eddy current sensor – 
Hall effect sensor – Temperature sensors – Light sensors 

UNIT II MICROPROCESSOR AND MICROCONTROLLER     9 

Introduction – Architecture of 8085 – Pin Configuration – Addressing Modes –Instruction 
set, Timing diagram of 8085 – Concepts of 8051 microcontroller – Block diagram,. 

UNIT III PROGRAMMABLE PERIPHERAL INTERFACE 9 

Introduction – Architecture of 8255, Keyboard interfacing, LED display –interfacing, 
ADC and DAC interface, Temperature Control – Stepper Motor Control – Traffic Control 
interface. 

UNIT IV PROGRAMMABLE LOGIC CONTROLLER 9 
Introduction – Basic structure – Input and output processing – Programming – Mnemonics 
– Timers, counters and internal relays – Data handling – Selection of PLC. 

UNIT V ACTUATORS AND MECHATRONIC SYSTEM DESIGN 9 
Types of Stepper and Servo motors – Construction – Working Principle – 
Advantages and Disadvantages. Design process-stages of design process – 
Traditional and Mechatronics design concepts – Case studies of Mechatronics 
systems – Pick and place Robot – Engine Management system – Automatic car park 
barrier. 

TOTAL : 45 
PERIODS 

OUTCOMES: 

Upon the completion of this course the students will be able to 

CO1 Discuss the interdisciplinary applications of Electronics, Electrical, Mechanical and 
Computer Systems for the Control of Mechanical, Electronic Systems and sensor 
technology. 

CO2 Discuss the architecture of Microprocessor and Microcontroller, Pin Diagram, Addressing 
Modes of Microprocessor and Microcontroller. 

CO3 Discuss Programmable Peripheral Interface, Architecture of 8255 PPI, and various device 
interfacing 

CO4 Explain the architecture, programming and application of programmable logic controllers 
to problems and challenges in the areas of Mechatronic engineering. 

CO5 Discuss various Actuators and Mechatronics system using the knowledge and skills 
acquired through the course and also from the given case studies 



 

 
TEXT BOOKS: 

1. Bolton, “Mechatronics”, Prentice Hall, 2008 
2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and 

Applications with the 8085”, 5th Edition, Prentice Hall, 2008. 
 

REFERENCES: 
1. Bradley D.A, Dawson D, Buru N.C and Loader A.J, “Mechatronics”, Chapman and Hall, 

1993. 
2. Clarence W, de Silva, "Mechatronics" CRC Press, First Indian Re-print, 2013 
3. Devadas Shetty and Richard A. Kolk, “Mechatronics Systems Design”, PWS 

publishing company, 2007. 
4. Krishna Kant, “Microprocessors & Microcontrollers”, Prentice Hall of India, 2007. 
5. Michael B.Histand and Davis G.Alciatore, “Introduction to Mechatronics and 

Measurement systems”, McGraw Hill International edition, 2007. 

 











 

 
 
 

ME8099 ROBOTICS L T P C 
  3 0 0 3 

OBJECTIVES: 

 To understand the functions of the basic components of a Robot. 
 To study the use of various types of End of Effectors and Sensors 

 To impart knowledge in Robot Kinematics and Programming 
 To learn Robot safety issues and economics. 

UNIT I FUNDAMENTALS OF ROBOT 9 

Robot - Definition - Robot Anatomy - Co ordinate Systems, Work Envelope Types and 
Classification- Specifications-Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load- Robot 
Parts and their Functions-Need for Robots-Different Applications. 

UNIT II ROBOT DRIVE SYSTEMS AND END EFFECTORS 9 
Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-D.C. Servo Motors, Stepper 
Motors, A.C. Servo Motors-Salient Features, Applications and Comparison of all these Drives, End 
Effectors-Grippers-Mechanical Grippers, Pneumatic and Hydraulic- Grippers, Magnetic Grippers, 
Vacuum Grippers; Two Fingered and Three Fingered Grippers; Internal Grippers and External 
Grippers; Selection and Design Considerations. 

UNIT III SENSORS AND MACHINE VISION 9 

Requirements of a sensor, Principles and Applications of the following types of sensors- Position 
sensors - Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic Position Sensors, 
Range Sensors Triangulations Principles, Structured, Lighting Approach, Time of Flight, Range 
Finders, Laser Range Meters, Touch Sensors ,binary Sensors., Analog Sensors, Wrist Sensors, 
Compliance Sensors, Slip Sensors, Camera, Frame Grabber, Sensing and Digitizing Image Data- 
Signal Conversion, Image Storage, Lighting Techniques, Image Processing and Analysis-Data 
Reduction, Segmentation, Feature Extraction, Object Recognition, Other Algorithms, Applications- 
Inspection, Identification, Visual Serving and Navigation. 

UNIT IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 9 
Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and Reverse 
Kinematics of manipulators with Two, Three Degrees of Freedom (in 2 Dimension), Four Degrees 
of freedom (in 3   Dimension)   Jacobians,   Velocity   and   Forces-Manipulator   Dynamics, 
Trajectory Generator, Manipulator Mechanism Design-Derivations and problems. Lead through 
Programming, Robot programming Languages-VAL Programming-Motion Commands, Sensor 
Commands, End Effector commands and simple Programs. 

UNIT V IMPLEMENTATION AND ROBOT ECONOMICS 9 
RGV, AGV; Implementation of Robots in Industries-Various Steps; Safety Considerations for 
Robot Operations - Economic Analysis of Robots. 

TOTAL: 45 PERIODS 
OUTCOMES: 

Upon the completion of this course the students will be able to 

CO1 Explain the concepts of industrial robots, classification, specifications and coordinate 
systems. Also summarize the need and application of robots in different sectors. 

CO2 Illustrate the different types of robot drive systems as well as robot end effectors. 

CO3 Apply the different sensors and image processing techniques in robotics to improve the 
ability of robots. 

CO4 Develop robotic programs for different tasks and familiarize with the kinematics motions of 
robot. 

CO5 Examine the implementation of robots in various industrial sectors and interpolate the 
economic analysis of robots. 
 
 



 

 

TEXT BOOKS: 
1. Groover M.P., “Industrial Robotics -Technology Programming and Applications”, McGraw Hill, 

2012. 
2. Klafter R.D., Chmielewski T.A and Negin M., “Robotic Engineering - An Integrated 

Approach”,Prentice Hall, 2003. 
 

REFERENCES: 

1. Craig J.J., “Introduction to Robotics Mechanics and Control”, Pearson Education, 2008. 
2. Deb S.R., “Robotics Technology and Flexible Automation” Tata McGraw Hill Book Co., 2013. 
3. Fu.K.S.,Gonzalz R.C. and Lee C.S.G., “Robotics Control, Sensing, Vision and Intelligence”, 
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