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B. Tech.  I Semester 
 

S. 

NO   

Course 

Code 

Course 

Type 
Subject Title 

 Periods per Week   
Credits  Internal External Total 

L T P 

1 19198101  BSC Mathematics-I  3 0 0 3 30 70 100 

2  19198102  HSMC Communicative English I 3 0 0 3 30 70 100 

3 19198103  BSC Engineering Chemistry  3 0 0 3 30 70 100 

4 19199104  ESC 
Basic Electrical & 

Electronics Engineering  
3 0 0 3 30 70 100 

5 19198105 MC 
Professional Ethics & 

Human Values 
2 0 0 0  30* _ _ 

6 19198176  ESC Engineering Graphics  1 0 3 2.5 30 70 100 

7 19198111  HSMC 
Communicative  English 

Laboratory 
0 0 3 1.5 50 50 100 

8 19198112  BSC 
Engineering Chemistry 

Laboratory 
0 0 3 1.5 50 50 100 

9 

 
19199113  ESC 

Basic Electrical & 

Electronics Engineering  

Lab 

0 0 3 1.5 50 50 100 

      Total 15 0 12 19 300 500 800 

 
BSC = 7.5 ESC=7 HSMC=4.5 MC=0 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Tech.  II Semester 
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S. 

NO  

Course 

Code 
   Subject Title  

 Periods per Week  
Credits Internal External Total 

L T P 

1 19198201  BSC Mathematics-II 3 0 0 3 30 70 100 

2 19198202  HSMC 
Communicative 

English  II 
3 0 0 3 30 70 100 

3 19198203  BSC 
Engineering Physics  

and  its Applications 
3 0 0 3 30 70 100 

4 19199204  ESC 
Problem Solving & 

Programming in C 
2 1 0 3 30 70 100 

5  19198205 MC Environmental Studies 2 0 0 0   30* _ _ 

6  19198206 ESC 
Engineering 

Mechanics  
2 1 0 3 30 70 100 

7 19198211  HSMC 
Communicative  

English Laboratory -II 
0 0 3 1.5 50 50 100 

8 19198212  BSC 
Engineering  Physics  

Laboratory 
0 0 3 1.5 50 50 100 

9  19199213 ESC 

Problem Solving & 

Programming 

Laboratory  using C   

0 0 3 1.5 50 50 100 

10 19198214  ESC 
Basic Engineering  

Workshop 
0 0 3 1.5 50 50 100 

      Total 15 2 12 21 350 550 900 

 
BCS=7.5 ESC=9 HSMC=4.5 MC=0 
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B. Tech.  III Semester 

 

S. 

NO  

Course 

Code 
   Subject Title  

 Periods per Week  
Credits Internal External Total 

L T P 

1 19139301 BSC Mathematics-III 3 0 0 3 30 70 100 

  2 19130302 ESC 
Metallurgy &Materials 

Science  
3 0 0 3 30 70 100 

3 19130303 PCC Mechanics of Solids 2 1 0 3 30 70 100 

4 19130304 PCC Kinematics of Machinery 2 1 0 3 30 70 100 

5 19130305 PCC Thermodynamics 2 1 0 3 30 70 100 

6 19130306 PCC 
Fluid Mechanics & 

Hydraulic Machinery 
3 0 0 3 30 70 100 

7 19130387 MC 
Design Thinking & 

Product Innovation 
2 0 0 0  30* _ _ 

8 19130311 PCC 
Mechanics of Solids & 

Metallurgy lab 
0 0 3 1.5 50 50 100 

9 19130312 PCC 
Fluid Mechanics & 

Hydraulic Machinery Lab 
0 0 3 1.5 50 50 100 

   
Total 17 3 6 21 280 520 800 

 

BCS = 3 ESC =3 PCC = 15 
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B. Tech.  IV Semester 

 

S. 

No 

Course 

Code  
Subject Title 

Periods per Week 
Credits Internal External Total 

L T P 

1 19139401 BSC 
Numerical Methods and 

Probability & Statistics 
3 0 0 3 30 70 100 

2 19130402 PCC Dynamics of Machinery 3 0 0 3 30 70 100 

3 19130403 PCC Thermal Engineering -I 3 0 0 3 30 70 100 

4 19130404 PCC Production Technology 3 0 0 3 30 70 100 

5 

 

OEC 

Open Elective-1 

3 0 0 3 30 70 100 

19131465a 
Environmental Pollution & 

Control 

19132465a 
Utilization of Electrical 

Energy 

19134465a Internet of Things 

19135465a Operating Systems 

19136465a 
Elements of Mining               

Technology 

19137465a 
Basic Automobile   

Engineering 

6 19130411 PCC 
Computer Aided Machine 

Drawing Practice 
1 0 3 2.5 50 50 100 

7 19130412 PCC Thermal Engineering Lab. 0 0 3 1.5 50 50 100 

8 19130413 PCC Production Technology Lab 0 0 3 1.5 50 50 100 

9 19130421 PR 
Community Service 

Oriented Project 
0 0 1 0.5 100 _ 100 

   
Total 16 0 10 21 380 520 900 

 
BCS = 3 

ESC 

=0 
PCC = 14.5 

OEC = 

3 

PR = 

0.5      
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B. Tech.  V Semester 

 

S. 

No 

Course 

Code  
Subject Title 

Periods per Week 
Credits Internal External Total 

L T P 

1 19130501 PCC Design of Machine Members 2 1 0 3 30 70 100 

2 19130502 PCC Thermal Engineering -II 2 1 0 3 30 70 100 

3 19130503 PCC 
Metal Cutting & Machine 

Tools 
3 0 0 3 30 70 100 

4 

 

PEC 

Department Elective-1 

3 0 0 3 30 70 100 
19130564A 

A. Fuels Combustion and  

Emission control 

19130564B B. Tribology 

19130564C C. Industrial Robotics 

19130564D D. Advanced Materials 

5 

 

OEC 

Open Elective-2 

3 0 0 3 30 70 100 

 Solid Waste Management 19131565a 

19132565a Energy management 

19134565a Digital Image Processing 

19135565a Information Security 

19136565a 
Disaster Management in 

Mining 

19137565a  Hybrid and Electric Vehicles 

6 19193511 PCC Theory of Machines Lab. 0 0 3 1.5 50 50 100 

7 19193512 PCC Machine Tools Lab. 0 0 3 1.5 50 50 100 

8 19139513 HSMC Soft Skills 0 0 3 1.5 50 50 100 

9 19130521 PR 
Mini Project-1/Study 

Project/Internship 
0 0 0 1.5 100 _ 100 

   
Total 14 1 9 21 400 500 900 

 
PEC = 3 

HSMC 

= 1.5 
PCC = 12 OEC = 3 PR=1.5 
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B. Tech.  VI Semester 

 

S. 

No 

Course 

Code  
Subject Title 

Periods per Week 
Credits Internal External Total 

L T P 

1 19130601 PCC Design of Transmission Elements 2 1 0 3 30 70 100 

2 19130602 PCC Industrial Engineering & Management 3 0 0 3 30 70 100 

3 19130603 PCC Heat Transfer 2 1 0 3 30 70 100 

4 19130604 PCC Metrology and Instrumentation 3 0 0 3 30 70 100 

5 

 

PEC 

Department Elective-2 

3 0 0 3 30 70 100 

19130665A 
A. Refrigeration and Air   

     Conditioning 

19130665B B. Mechatronics 

19130665C 
C. Advanced Foundry and Welding 

Technology 

19130665D D. Non Destructive Evaluation 

6 

 

 

OEC 

Open Elective 3 

3 0 0 3 30 70 100 

19131666a 
a. Global Environment  

Problems & Policies 

19132666a 
b. Renewable Energy  

  Resources 

19134666a c. Data Communication 

19135666a 
d. Human Computer  

Interaction 

19136666a 
e. Remote sensing & GIS in  

 Mining 

19137666a 
f. Modern Vehicle  

Technology 

7 19139687 MC Constitution of India 2 0 0 0 30* - - 

8 19130611 PCC Heat Transfer Lab 0 0 3 1.5 50 50 100 

9 19130612 PCC Metrology and Instrumentation Lab 0 0 3 1.5 50 50 100 

   
Total 18 2 6 21 280 520 800 

 
PEC = 3 

HSMC 

= 0 
PCC = 15 

OEC 

= 3 
PR=0 
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B. Tech.  VII Semester 

 

 

 

 

 

 

S. 

No 

Course 

Code 
  Subject Title 

 Periods per Week  
Credits Internal External Total 

L T P 

1 19130701 PCC Finite Element Methods 3 0 0 3 30 70 100 

2 19130702 PCC CAD/CAM 3 0 0 3 30 70 100 

3 

 

PEC 

Department Elective-3 

3 0 0 3 30 70 100 

19130763A A. Power Plant Engineering 

19130763B B. Mechanical Vibrations 

19130763C C. Automobile Engineering 

19130763D 
D. Advanced Machining  

     Processes 

4 

 

PEC 

Department Elective-4 

3 0 0 3 30 70 100 

19130764A 
A. Gas Dynamics & Jet  

     Propulsions 

19130764B 
B. Micro Electro  

Mechanical System 

19130764C 
C. Design for  

Manufacturing 

19130764D 
D. Automation in  

     Manufacturing 

5 

 

OEC 

Open Elective-4 

3 0 0 3 30 70 100 

19139765a 
a.  Managerial Economics  

and Financial Analysis 

19139765b 
b. Entrepreneurship  

Qualities for Engineers 

19139765c c. Principles of Management 

19139765d 
d. Financial Management  

for Engineers 

19139765e e. Operations management 

19139765f f. Digital Marketing 

19139765g 
g. Total Quality  

Management 

19139765h 
h.  Organizational  

Behaviour 

19139765i 
i.  Human Resource  

Management 

6 19139786 MC 
Intellectual Property Rights 

and Patents 
2 0 0 0  30* _ _ 

7 19130711 PCC CAD/CAM Lab 0 0 3 1.5 100 
 

100 

8 19130721 PR Mini Project - 2/Internship 0 0 0 2 100 
 

100 

9 19130731 PR Fabrication Project 0 0 5 2.5 50 50 100 

   
Total 17 0 8 21 430 400 800 

 

PEC = 6 MC = 0 PCC = 7.5 OEC = 3 PR=4.5 
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B. Tech.  VIII Semester 

 

S. 

No 
Course Code    Subject Title  

 Periods per Week  
Credits Internal External Total 

L T P 

1 19139801 HSMC Operations Research 3 0 0 3 30 70 100 

2 

 

PEC 

Department Elective-5 

3 0 0 3 30 70 100 

19130862A 
A. Computational Fluid  

     Dynamics 

19130862B B. Nano Technology 

19130862C C. Additive Manufacturing 

19130862D 
D. Production Planning     

     and Control 

3 19130841 PR Project 0 0 18 9 80 120 200 

      
Total 6 0 18 15 140 260 400 

 

PEC =3 PR = 9 HSMC = 3 
 

      

           NOTE:-              L - LECTURE                          T- THEORY                     P – PRACTICAL                 C – CREDITS    
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COURSE COMPONENT DISTRIBUTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sl. 

No. 
Category Category Description 

Categ

ory 

GRBT

-19 

APSCH

E 

AICTE 

credits 

1 Basic Sciences Basic Science courses 
BS 

 
21 24 25 

2 
Mandatory 

Courses 

Mandatory Courses[Environmental 

Sciences, Induction training, Indian 

Constitution,Essence of Indian Traditional 

Knowledge](non-credit) 

MC 0 0 0 

3 
Engineering 

Sciences 

Engineering Science courses including 

workshop, drawing, basics of electrical/ 

mechanical/ computer etc 

ES 19 24 24 

4 
Professional 

Core 
Professional core courses PC 64 51.5 48 

5 
Professional 

Electives 

Professional Elective courses relevant to 

chosen specialization/branch 
PE 15 15 18 

6 Open Electives 
Open subjects – Electives from other 

technical and /or emerging subjects 
OE 12 15 18 

7 

Humanities & 

Social 

Sciences 

Humanities and Social Sciences 

including Management courses 
HS 13.5 13 12 

8 Projects 
Project work, seminar and internship in 

industry or elsewhere 
PR 15.5 13 15 

9 Lab Courses Practical Lab based Courses LC 0 4.5 
 

   
Tot

al ==> 
160 160 160 
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Course Objective:  

The students completing this course are expected to equip the student with fundamental knowledge of 

dynamics of machines so thatstudent can appreciate problems of dynamic force balance, transmissibility of 

forces, isolation ofsystems, vibrations.Develop knowledge of analytical and graphical methods for 

calculating balancing of rotaryand reciprocating masses.Develop understanding of vibrations and its 

significance on engineering design.Develop understanding of dynamic balancing, flywheel analysis, 

gyroscopic forces andmoments. 

Course Outcomes:  

 

On Completion of the course, the students will be able to- 

CO1: Analyze stabilization of sea vehicles, aircrafts and automobile vehicle.  (Analyze) 

CO2: Compute frictional losses, torque transmission of mechanical systems (Compute) 

CO3: Analyze and design the flywheels and governors (Analyze). 

CO4: Estimate the unbalanced forces in reciprocating and rotary masses (Estimate). 

CO5: Understand free and forced vibrations of single degree freedom systems (Understand). 

 

Syllabus: 

 

UNIT–I 

PRECESSION: Gyroscopes, effect of precession motion on the stability of moving vehicles such as 

motor car, motorcycle, aeroplanes and ships. 

UNIT–II 

FRICTION: Inclined p l a n e , f r i c t i o n  o f  s c r e w  and  n u t s , p i v o t  a n d  c o l l a r , uniform 

pressure, uniform wear, friction circle and friction axis, lubricated surfaces, boundary friction, film, 

lubrication. 

CLUTCHES: Friction clutches- single disc or plate clutch, multiple disc clutch, cone clutch, 

centrifugal clutch. 

BRAKES AND DYNAMOMETERS: Simple block brakes, internal expanding brake, band brake of 

vehicle.General description and operation of dynamometers: Prony, Rope brake, Epicyclic, Bevis Gibson 

and belt transmission, 

UNIT–III 

TURNING MOMENT DIAGRAMS: Dynamic force analysis of slider crank mechanism, inertia 

torque, angular velocity and acceleration of connecting rod, crank effort and turning moment 

diagrams–fluctuation of energy–flywheels and their design. 

GOVERNERS: Watt, Porter and Proellgovernors, Springloadedgovernors–

HartnellandHartungwithauxiliary springs. sensitiveness, isochronism and hunting. 

 

Course Code 

 
Dynamics of Machinery  

Teaching Totalcontacthours-55 L T P C 

Prerequisite(s):  Kinematics of Machinery 3 0 0 3 
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UNIT– IV 

BALANCING: Balancing of rotating massessingleandmultiple–single and differentplanes,use of 

analyticalandgraphicalmethods. Primary, secondary, 

andhigherbalancingofreciprocatingmasses.Analyticalandgraphical methods, unbalancedforcesandcouples – 

examinationof“V” multicylinderinlineandradialenginesforprimary and 

secondarybalancing,locomotivebalancing, hammerblow,swayingcouple,variationoftractiveeffort. 

 

UNIT–V 

VIBRATIONS: Free vibration of spring mass system – oscillation of pendulums, centres of oscillation 

and suspension, transverse loads, vibrations of beams with concentrated and distributed 

loads.Dunkerly‟smethods,Raleigh‟smethod,whirlingofshafts,criticalspeeds,torsionalvibrations, two and 

three rotor systems. Introduction to damped and forced vibrations. 

Text Books:  

1. TheoryofMachines,”S.SRatan,Mc.GrawHillPubl. 

2. Theory of Machines, ”Thomas Bevan,. CBS Publishers 

 

References: 

1 Theoryof Machines,-Khurmi, S.Chand publications 

Useful Web-links: http://nptel.ac.in/courses.php 

CO-PO Mapping:  

( 1: Slight [Low];  2: Moderate[Medium];  3: Substantial[High],   '-' : No Correlation) 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 - - - - - - - - - - - 

CO2 - - - - - - - - - - - - 

CO3 - - - - - 3 - - - - - - 

CO4 - - 3 - - - - - - - - - 

CO5 - - - - - - 2 - - - - - 
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(Use of approved design data book is permitted in the end semester examination) 

       Course Objectives: 

 To learn about the basic stresses in machine elements and manufacturing considerations in Machine 

design. 

 To learn about the strength of various machine elements. 

 To learn about the design of riveted and welded and bolted joints of machine components. 

 To learn about the design principles in the cotter joints and levers. 

 To learn about the design and various application of springs. 

       Course Outcomes: 

     

     

      

Syllabus 

UNIT-I 

INTRODUCTION: General considerations in the design, Engineering Materials and their properties –   

Selection –Manufacturing considerations in design, tolerances and fits –BIS codes of steels.  

STRESSES IN MACHINE MEMBERS: Simple stresses – Combined stresses – Torsional and bending    

stresses – Impact stresses – Stress strain relation – Various theories of failure – Factor of safety – Design for 

strength and rigidity – Preferred numbers. The concept of stiffness in tension, bending, torsion and combined 

situations. 

 

UNIT-II 

STRENGTH OF MACHINE ELEMENTS: Stress concentration – Theoretical stress concentration factor– 

Fatigue stress concentration factor– Notch sensitivity – Design for fluctuating stresses – Endurance limit – 

Good man‟s line – Soderberg‟s line – modified Good man‟s line. 

 

UNIT- III 

RIVETED JOINTS: Types of riveted joints, Design of riveted joints, Boiler shell riveting, eccentric loading. 

WELDED JOINTS: Design of transverse and parallel fillet welded joints. Eccentric loading of welded 

joints. 

 

UNIT- IV 

BOLTED JOINTS: Forms of Screw threads, Stresses in Screw fasteners, Design of bolts with pre-stresses – 

Design of joints under eccentric loading 

Regulation 

GRBT-19 

Godavari Institute of Engineering & Technology 

(Autonomous) III B.Tech. I Sem 

(5
th
 Semester) Course Code 

 
Design of Machine Members 

Teaching Total contact hours-64 L T P C 

Prerequisite(s): Engineering Mechanics, Mechanics of Solids. 2 1 0 3 

On Completion of the course, the students shall be able to- 

CO1: Describe the concepts of basic machine elements. 

CO2: 
Identify the preferred sizes, codes and selection of proper material for design of 

machine element 

CO3: Design the machine element under static and dynamic loading conditions. 

CO4: 
Choose the temporary and permanent joints required to assemble the machine 

elements. 

CO5: Suggest the required spring for the given application. 
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COTTER AND KNUCKLE JOINTS: Cotter joints-Socket and spigot, Sleeve and cotter, Jib and cotter 

joints- Knuckle joints.  

UNIT- V 

MECHANICAL SPRINGS: Stresses and deflections of helical springs – extension -compression  springs– 

Springs for fatigue loading, energy storage capacity – Helical torsion springs – Co-axial springs,   

leaf springs. 

LEVERS: Design of levers – Hand levers-Foot lever – Cranked lever – Bell cranked lever of a lever safety 

loaded valve- rocker arm. 

 

Text Books:  

     1.V.B. Bhandari, Machine Design of Machine Elememts, 4/e, Tata McGraw Hill, 2017. 

     2.Norton, R. L., Machine Design: An Integrated Approach, 5/e, Pearson, 2013. 

     3.Faculty of Mechanical Engineering, Design Data: Data Book of Engineers, PSG College of Engineering,   

        2012 

References:  

     1.R.S. Khurmi and J. K. Gupta, Machine design, 25/e, S.Chand Publishers, 2014. 

     2.T.V. Sundaramoorthy& N.Shanmugam, Machine Design, 6/e, SciTech Publishers, 2010. 

     3.Shigley, J.E and Mischke, C. R. Mechanical Engineering Design, 8/e, Tata McGraw Hill, 2008. 
     4.Design data hand book, S. Md. Jalaludeen. 
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     Course Objectives: 

● To investigate thermodynamic analysis of steam power plants and various methods to improve 

efficiencies. 

● To predict various types of boilers and their performance. 

● To name various types nozzles and condensers and to find their efficiencies. 

● To examine the performance evaluations of various Turbines. 

● To investigate and analyse performances of various systems such as gas turbines, jet and rocket 

propulsion. 

 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Analyze the thermal power plants and different methods to improve plant efficiency. 

CO2: Evaluate the performance of various steam nozzles.  

CO3: Examine various efficiencies of Condensers and steam turbines.  

CO4: 
Discuss gas turbines working principle and different methods to improve thermal efficiencies 

of gas turbines. 

CO5: Choose optimal parameters of jet propulsion units.  

 

        Syllabus: 

        UNIT–I 

BASIC CONCEPTS: Carnot cycle - Rankine cycle-schematic layout- Thermodynamic analysis- Concept of 

mean temperature of heat addition-Methods to improve cycle performance– Regeneration &reheating. 

combustion: fuels and combustion-Concepts of heat of reaction-Adiabatic flame temperature-Stoichiometry-

Fluegas analysis. 

 

UNIT-II 

BOILERS: Classification – Working principles of water tube and fire tube boilers with sketches– 

Mountings and accessories– Working principles-boiler horse power- equivalent evaporation-Efficiency and 

heat balance– Draught- Classification– Height and diameter of chimney for given draught and discharge-

Condition for maximum discharge-Efficiency of chimney– Artificial draught, induced and forced. 

 

UNIT–III 

STEAM NOZZLES: Function of a nozzle  – Applications- types-Flow through nozzles-Thermodynamic 

analysis– Assumptions- Velocity of fluid at nozzle exit- Ideal and actual expansion in a nozzle-Velocity 

coefficient-Condition for maximum discharge-Critical pressure ratio-Criteria to decide nozzle shape: Super 

saturated flow- Its effects, degree of super saturation and degree of under cooling-Wilson line. 

STEAM TURBINES: Classification – Impulse turbine; mechanical details – Velocity diagram – Effect 

of friction – Power developed, axial thrust, blade or diagram efficiency – Condition for maximum 
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efficiency. De-Laval turbine - Methods to reduce rotor speed- Velocity compounding, pressure 

compounding and velocity & pressure compounding, velocity and pressure variation along the flow – 

Combined velocity diagram for a velocity compounded impulse turbine-Condition for maximum 

efficiency. 

 

UNIT-IV 

REACTION TURBINE: Mechanical details– Principle of operation, thermodynamic analysis of a stage 

and degree of reaction– Velocity diagram– Parson‟s reaction turbine– Condition for maximum efficiency–

Calculation of  blade height. 

STEAM CONDENSERS: Requirements of steam condensing plant– Classification of condensers– 

Working principle of different types– Vacuum efficiency and condenser efficiency – Air leakage, sources 

and its affects- Air pump- Cooling water requirement. 

 

UNIT–V 

GAS  TURBINES: Simple gas turbine plant–ideal cycle- Essential components– Parameters of 

performance– Actual cycle– Regeneration, inter cooling and reheating – Closed and semi- Closed cycles– 

Merits and demerits-Types of combustion chambers. 

JET PROPULSION: Principle of operation– Classification of jet propulsive engines– Working principles 

with schematic diagrams and representation on T-s diagram - Thrust, thrust power and propulsion 

efficiency– Turbo jet engines– Needs and demands met by turbojet– Schematic diagram, thermodynamic 

cycle, performance evaluation andthrust augmentation– Methods. 

Text books: 

1. Thermal Engineering by RK Rajput Laxmi publications (P) LTD, Tenth Edition, 01 January 2018 . 

        2.“Thermal Engineering”-P.L.Bellaney, Khanna publishers, Fifth Edition. 

        3. “Gas Turbines”–V.Ganesan,TMH, Forth Edition, 01 July 2017 

 

References: 

1.” Gas Turbines and Propulsive Systems”, P.Khajuria & S.P.Dubey, Dhanpatrai 

2.” Thermal Engineering”,R.SKhurmi, JSGupta,S.Chand. 

3.” Thermal Engineering”,M.L.Marthur&Mehta,Jainbros 
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      Course Objectives: 

● The course provides students with fundamental knowledge and principles in material removal processes. 

● To demonstrate the fundamentals of machining processes and machine tools. 

● To develop knowledge and importance of metal cutting parameters. 

● To develop fundamental knowledge on tool materials, cutting fluids and tool wear mechanisms 

● Train in knowing the fundamental parts of various machine tools and their kinematic schemes. 

 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Explain the cutting tool geometry, chip formation and cutting forces. 

CO2: 
Describe the various  parts and operations of machine tools viz. lathe, shaper, planer, 

drilling, boring, milling, grinding and broaching machine. 

CO3: Identify various machine tools viz. lathe, shaper, planer, drilling, boring, milling and 

grinding machine for various applications. 

CO4: Discuss various principles and applications of jigs and fixtures . 

CO5: Explain the working principles of various Non Traditional Machining. 

 

       Syllabus: 

               UNIT-I 

FUNDAMENTALS OF MACHINING: Elementary treatment of metal cutting theory – Elements of cutting  

process – Geometry of single point tool, tool signature, chip formation and types of chips – Built up edge and 

its effects - Chip breakers, mechanics of orthogonal cutting – Merchant‟s circle, cutting forces, cutting speed, 

feed, depth of cut, metal removal rate, tool life, heat generation in metal cutting, coolants, tool materials, 

machinability, economics of metal cutting. 

 

UNIT –II  

LATHE MACHINES: Engine lathe – Working principle, specification of lathe – Types of lathe – Work 

holders and tool holders –Lathe operations- Problems on taper turning and thread turning, lathe attachments, 

constructional features of speed gear box and feed gear box. Turret and Capstan lathes - Tool layout. Principal 

features of automatic lathes – Classification – Single spindle and multi-spindle automatic lathes – Tool layout.  

       SHAPING, SLOTTING AND PLANING MACHINES: Working  principle– Principal parts –   

       Specifications, Operations performed, Machining time calculations. 

 

       UNIT – III 

       DRILLING AND BORING MACHINES: Working  principle, specifications, types, operations   

       performed – Tool holding devices – Twist drill– Deep hole drilling  machine - Boring Machines –  

       Fine   Boring   Machines – Jig boring machine,.. 
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MILLING MACHINES: Working  principle – Specifications – Classification of milling Machines –   

Principal features of horizontal, Vertical and universal milling Machine, Machining operations,   types of  

cutters,  geometry of milling cutters – Methods of indexing - Accessories of milling machines. 

 

UNIT –IV 

FINISHING PROCESSES: Theory of grinding – Classification of grinding machines, cylindrical and 

surface grinding machines, tool and cutter grinding machines - Types of abrasives, specification and selection 

of a grinding wheel. Dressing and  truing of grinding wheels, Lapping, Honing.  

       JIGS & FIXTURES: Principles of  jigs and fixtures design - Classification of jigs & fixtures,   

       principles of location and clamping, types of clamping devices. 

 

UNIT - V 

Introduction to Non Traditional Machining:  

Classification of machining processes, Principle, Applications, Advantages and disadvantages of Ultra Sonic 

Machining (USM), Abrasive Jet Machining (AJM),  Electrochemical machining (ECM), , Electro  Discharge 

Machining (EDM), Electron Beam Machining (EBM), Laser Beam Machining (LBM),   Plasma Arc 

Machining(PAM). 

        

Text Books: 

      1.“A Course in Workshop Technology”, B.S. Raghu Vamshi, Dhanpat Rai & Co., Vol. II, 10
th
 Ed., 2012. 

      2.“Production Technology: Manufacturing Processes, Technology and Automation”, R.K. Jain,  Khanna   

           Publishers, 6
th
 ed., 2004. 

      3. Machining Technology: Machine Tools and Operations Hardcover , Helmi A. Youssef  & Hassan   

          El- Hofy – 9 May 2008. 

 

 References: 

      1.“Manufacturing Technology: Metal Cutting and Machine Tools”, P.N Rao, McGraw Hill    

           Education, Vol.   2,  3
rd

 ed., 2013  

      2. “Advanced Machining Processes”, V. K. Jain, Allied Publishers Pvt. Ltd., New Delhi, 2007  

      3.“Manufacturing Processes for Engineering Materials”, Serope Kalpakjian, Steven R.Schmid, Pearson    

           Education, 14
th
 ed., 2016. 
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       Course Objectives: 

 To identify solid, liquid and gaseous fuels and their properties, analysis of fuels, process and handling. 

 To outline thermodynamics of combustion and equilibrium compositions of gaseous fuels. 

 To discuss the chemical and dynamic structure of laminar an turbulent premixed flames, diffusion, and  

turbulent diffusive combustion in one and two-phase flows. 

 To identify emissions from combustion and their controlling measures. 

 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: 
Describe various types of fuels, combustion equations, adiabatic flame temperature and 

pollutant concentration. 

CO2: Examine various properties of fuels and their analysis. 

CO3: Identify the various factors responsible for laminar and turbulent flame propagation. 

CO4: Use different principles of flame stabilization and ignition to design combustor. 

CO5: Categorize emissions associated with combustion and identify their control techniques. 

 

       Syllabus: 

       UNIT-I        

       Fuels: Introduction - Classification of fuels – Conventional and Unconventional, Solid, Liquid, gaseous and    

       nuclear fuels – Origin of Coal – Analysis of coal. Coal – Carburisation, gasification and  liquefaction –      

       Lignite: Petroleum based fuels – Problems associated with very low calorific value.  

       Gases: Coal gas, Blast furnace gas, Alcohols and Bio-gas. 

 

       UNIT -II       

       Fundamentals of Fuels: Definitions, properties and various measurements- Definitions and properties of   

       solid fuels- Definitions and properties of liquid and gaseous fuels- Various measurement techniques as per  

       standards. 

 

       UNIT- III          

       Thermodynamics of Combustion: Enthalpy of formation – Heating values of fuel – Adiabatic   .       

       flame Temperature – Equilibrium composition of gaseous mixtures. 

 

        UNIT -IV           

        Laminar and Turbulent Flames Propagation and Structure: Flame stability – Burning velocity    

        of fuels – Measurement of burning velocity – Factors affecting the burning velocity. Combustion of   

        fuel, droplets and sprays – Combustion systems – Pulverized fuel furnaces – Fixed, entrained and  

          fluidised bed Systems. 
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         UNIT -V          

         Environmental Considerations: Air pollution – Effects on environment, Human health etc.  

         Principal pollutants and their effects – Legislative measures – Methods of emission control. 

 

         Text Books: 
1. Fuels and combustion / Sharma and Chander Mohan/ Tata McGraw Hill 

2. Combustion / Sarkar / Mc. Graw Hill, Third edition, 2009 

3. Combustion Engineering / Gary L. Berman & Kenneth W. Ragland/ Mc. Graw Hill   

    International Edition, 06 Dec 2007 

 

         References: 

1. Combustion Fundamentals / Roger A Strehlow / McGraw Hill 

2. Combustion Engineering and Fuel Technology / Shaha A.K./ Oxford and IBH. 

3. Principles of Combustion / KannethK.Kuo/ Wiley and Sons. 

4. An Introduction to Combustion / Stephen R. Turns/ Mc. Graw Hill International Edition. 
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          Course Objectives: 

● To provide the knowledge and importance of Tribology in Design, friction, wear and lubrication aspects 

of machine components. 

● To select proper grade lubricant for specific application.  

● To understand the principles of lubrication, lubrication regimes, theories of hydrodynamic and the 

advanced lubrication techniques.  

● To introduce the concept of surface engineering and its importance in tribology. 

● To understand the behaviour of  Tribological components. 

 

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe the viscosity and laws of fluid flow with reference to lubrication. 

CO2: Examine hydrodynamic and hydrostatic properties of lubricants. 

CO3: Explain the journal and slider bearings under different load carrying conditions. 

CO4: 
Describe the oil flow through bearings under different pressures and with thermal 

equilibrium conditions. 

CO5: 
Analyze the behavior of tribological components and measures subjected to different 

working conditions. 

 

Syllabus: 

UNIT – I 

Introduction: Nature of surfaces and contact, surface topography- Friction and wear mechanisms and effect 

of lubricants, methods of fluid film formation-Selection of rolling element bearings Nominal life, static and 

dynamic capacity - Equivalent load- Probabilities of survival, cubic mean load – Bearing mounting details - 

Preloading of bearings, condition monitoring using shock pulse method. 

 

UNIT – II 

Hydrodynamic bearings: Fundamentals of fluid film formation – Reynold‟s equation; Hydrodynamic 

journal bearings – Sommerfeld number –Performance parameters – Optimum bearing with maximum load 

capacity – Friction – Heat generated and heat dissipated. Hydrodynamic thrust bearings: Raimondi and Boyd 

solution for hydrodynamic thrust bearings – Fixed and tilting pads, single and multiple pad bearings – 

Optimum condition with largest minimum film thickness. 

 

       UNIT – III 

 Hydrostatic bearings: Thrust bearings – Pad coefficients – Restriction – Optimum film thickness –    

 Journal bearings – Design procedures- Aerostatic bearings: thrust bearings and journal bearings,   

 design procedure - Dry rubbing bearings Porous metal bearings and oscillatory journal bearings,   

 qualitative approach only. 
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UNIT – IV 

Lubrication: Choice of lubricant type, oil, grease and solid lubricants, additives- Lubrication   

systems and their selection – Selection of pump, filters, piping design, oil changing and oil  

conservation. 

 

UNIT – V 

Seals: Different types, mechanical seals, lip seals, packed glands, soft piston seals, mechanical piston rod 

packing, labyrinth seals and throttling bushes, oil flinger rings and drain grooves-Selection of mechanical 

seals.Failure of tribological components - Failure analysis of plain bearings, rolling bearings, gears and seals, 

wear analysis using SOAP and Ferrography. 

 

Text Books: 

      1. Fundamentals of Tribology – S.K. Basu, S.N. Sengupta& B.B. Ahuja – PHI, 2015. 

      2. Engineering Tribology – Prasanta Sahoo – PHI, 2013. 

 

References: 

      1. Tribology Handbook – Neale M J – Neumann Butterworths, 2016. 

      2. Introduction to Tribology – Bharat Bhushan ¬ – John Wiley and Sons Ltd, 2013. 

      3. Hydrostatic and Hybrid Bearing Design – Rowe W W& O‟ Dionoghue – Butterworths& Co.    

          Publishers Ltd., 2012  
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      Course Objectives: 

● To understand the functions of the basic components of a Robot. 

● To study the use of various types of End Effectors and Sensors. 

● To impart knowledge in Robot Kinematics and Programming. 

● To learn Robot safety issues and economics. 

 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Discuss the fundamental components and coordinate systems of different industrial robots. 

CO2: Explain different types of drives used in robots and end effectors.   

CO3: Describe types of sensors used in industrial robot. 

CO4: Analyze the kinematics of robot arm.  

CO5: Identify the suitable robot for different industrial applications with economic considerations. 

 

        Syllabus: 

UNIT-I  

INTRODUCTION TO ROBOTICS: Automation and Robotics - Robot – Definition – Robot anatomy – 

Co ordinate systems, work envelope types and classification-Specifications-Pitch, yaw, roll, joint notations, 

pay load- Robot parts and their functions-Need for robots-Different applications. 

 

UNIT-II   

ROBOT ACTUATORS AND END EFFECTORS: Pneumatic drives-Hydraulic drives-Mechanical drives-

Electrical drives-D.C. servo motors, stepper motors, A.C. servo motors-Salient features, applications and 

comparison – 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  

MOTION ANALYSIS: Homogeneous transformations as applicable to rotation and translation – problems.  

MANIPULATOR KINEMATICS: Specifications of matrices, D-H notation joint coordinates and world 

coordinates Forward and inverse kinematics – problems. 

    

UNIT-IV 

Differential transformation and manipulators, Jacobians – problems, Dynamics: Lagrange – Euler and 

Newton – Euler formulations – Problems. 

FEED BACK COMPONENTS:  Position Sensors – Potentiometers, Resolvers, and Encoders – Velocity 

Sensors. 

 

 

Regulation 

GRBT-19 

Godavari Institute of Engineering & Technology 

(Autonomous) III B.Tech. I Sem 

(5
th
  Semester) Course Code 

 

Industrial Robotics 

(Department Elective-I) 

Teaching Total contact hours-64 L T P C 

Prerequisite(s): KOM 3 0 0 3 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

UNIT-V   

ROBOT PROGRAMMING AND IMPLEMENTATION : Lead Through Programming, Robot 

Programming Languages -VAL Programming - Motion Commands, Sensor Commands, End Effectors in 

Robotics - Commands and Simple Programs - RGV, AGV; Implementation of Robots in Industries - Safety 

Considerations for Robot Operations - 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, 1989. 

 

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.,            

         1994. 

 3. Koren Y., “Robotics for Engineers", Mc Graw Hill Book Co., 1992. 

 4. Fu.K.S.,Gonzalz R.C. and Lee C.S.G., “Robotics Control, Sensing, Vision and Intelligence”, 

           McGraw Hill Book Co., 1987. 

 5. Janakiraman P.A., “Robotics and Image Processing”, Tata McGraw Hill, 1995. 

 6. Rajput R.K., “Robotics and Industrial Automation”, S.Chand and Company, 2008. 

 7. Surender Kumar, “Industrial Robots and Computer Integrated Manufacturing”, Oxford and                 

         IBH Publishing Co. Pvt. Ltd., 1991. 
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      Course Objectives: 

 To understand the concepts and need of composites in various applications. 

 To learn about manufacturing of different types of composites and their properties. 

 To understand the macro-mechanical analysis procedure of composite lamina.  

 To understand the fundamentals of functional graded materials, shape memory alloys and nano materials. 

 

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Discuss the composites and their classification.   

CO2: Describe polymer composites and their manufacturing methods. 

CO3: Analyze the mechanical behavior of composite laminates. 

 CO4: Investigate properties and applications of functionally graded materials and shape memory 

alloys. 

 CO5: Explain the properties and applications of nano materials. 

 

       Syllabus: 

UNIT-I 

INTRODUCTION TO COMPOSITE MATERIALS: Introduction, classification- Polymer matrix 

composites, metal matrix composites, ceramic matrix composites, Carbon Fibre composites, Carbon–Carbon 

composites, fibre reinforced composites and nature-made composites, Properties of Composites in 

comparison with standard materials and applications.  

REINFORCEMENTS: Classification of Reinforcement - Fibres, Filled, Whiskers, Flake, Particulates, 

Directly Solidified Eutectics. 

 

UNIT-II  

Polymer composites, thermoplastics, thermosetting plastics, manufacturing of PMC, MMC & CCC and their 

applications.  

MANUFACTURING METHODS: Autoclave, tape production, moulding methods, filament winding, hand 

layup, Pultrusion, RTM.  

 

UNIT-III  

MACROMECHANICAL ANALYSIS OF A LAMINA: Introduction, generalized Hooke‟s law, reduction 

of Hooke‟s law in three dimensions to two dimensions, Types of Laminates-Symmetric Laminates, Anti 

symmetric laminate, Balanced Laminate, Quasi-Isotropic Laminates. Relationship of compliance and stiffness 

matrix to engineering elastic constants of an orthotropic lamina. 

 

 

UNIT-IV  
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FUNCTIONALLY GRADED MATERIALS: Types of functionally graded materials-Classification 

different systems-Preparation-properties and applications of functionally graded materials.  

SHAPE MEMORY ALLOYS: Introduction-Shape memory effect-Classification of shape memory alloys 

composition-Properties and applications of shape memory alloys.  

 

UNIT-V  

NANO MATERIALS: Introduction-properties at nano scales-Advantages & disadvantages-Applications in 

comparison with bulk materials ( nano – structure, wires, tubes, composites ). Special nano materials: carbon 

nanotubes, fullerenes, nanowires, porous silicon. Piezoelectric materials, Electro active polymer (EAP) , 

Magnetostrictive material.  

 

Text Books:  

1. Nano material /A.K. Bandyopadyay/New age Publishers  

2. Material science and Technology: A comprehensive treatment/Robert W.Cahn,/VCH  

3. Engineering Mechanics of Composite Materials / Isaac and M Daniel/Oxford University Press  

 

References: 

 1. Mechanics of Composite Materials / R. M. Jones/ Mc Graw Hill Company, New York, 1975.  

2. Analysis of Laminated Composite Structures / L. R. Calcote/Van Nostrand Rainfold,NY 1969  

3. Analysis and performance of fibre Composites /B. D. Agarwal and L. J. Broutman /Wiley-Interscience, 

New York, 1980 4. Mechanics of Composite Materials - Second Edition (Mechanical Engineering) /Autar 

K.Kaw / CRC Press. 
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       Course Objectives: 

 To understand the principles of gyroscope and governors. 

 To determine the frictional forces and power of brakes. 

 To determine the moment of inertia of flywheel. 

 To determine the static and dynamic balancing of rotating mass systems.  

 To determine the frequency of free and forced vibrations of spring mass systems. 

       Course Outcomes: 

On Completion of the course, the students will be able to 

CO1: Assess the gyroscopic effect and angular displacement of cam follower. 

CO2: Analyze the characteristic curves of different governors. 

CO3: Illustrate about different types of gears and  four bar mechanism.  

CO4: Evaluate belt drives, mass balancing system. 

CO5: Analyze different types of vibration systems and spring mass systems. 

 

       Syllabus: 

       The following experiments will be carried out: 

1. Study the gyroscopic effect of a rotating disc. 

2. To find out the angular displacement of various cam follower pairs. 

3. Determination of characteristics curves of various governors by universal governor. 

4. To study undamped free vibrations of a spring. 

5. To calculate equivalent spring stiffness for springs in series. 

6. To study the natural vibrations of a spring mass system. 

7. To study forced damped vibration of a spring mass system. 

8. To study about Simple and Compound Screw Jack and measure various parameters. 

9. Determination of moment of inertia of Flywheel. 

10. Determination of the whirling speed of shaft. 

11. To calculate co-efficient of friction in-between the belt and pulley. 

12. Study the types of Gears. 

13. Study the Four Bar Mechanism. 

14. To show that a two mass system statistically balanced, but not dynamically balanced. 

15.  To show simple dynamic balancing of a three mass system. 

16. To show simple dynamic balancing of a four mass system. 

17. To demonstrate balance of four bar system both statically, dynamically. 
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       Course Objectives: 

● To understand terminology and geometry of tools and various operations on lathe.  

● To understand various milling operations. 

● To understand operations carried out on drilling, boring and broaching machines . 

●  To understand operations carried out on grinding machines. 

● Familiarize different machine tools used in production floor. 

 

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: 
Perform step and taper turning, thread cutting, knurling and boring operations on cylindrical 

work pieces using lathe machine. 

CO2: 
Produce prismatic parts with desired surface finish using surface grinding machine and tool 

angles using tool and cutter grinder machine. 

CO3: Perform indexing to machine spur gears on milling machine. 

CO4: 
Execute sequence of operations on slotting and shaping machines to generate keyways and 

splines on the given work piece. 

CO5: Carry out drilling and tapping operations to produce desired hole pattern on the given job. 

 

       Syllabus: 

       The following experiments will be carried out: 

       1.  Step Turning & Taper Turning operation using Lathe Machine. 

       2.   Knurling, Thread cutting and grooving operation using Lathe Machine. 

3. Single Start Thread Cutting operation using Lathe Machine. 

 

4. Multi Start Thread Cutting using Lathe Machine. 

5. Eccentric Turning operation on Lathe Machine. 

6. Surface Grinding operation on reciprocating table type horizontal spindle surface grinder. 

7. Slot cutting on a Slotting Machine. 

8. Key way cutting using Shaping Machine. 

9. Production of Flat surface from round block using Shaping Machine. 

10. Cutting Cylindrical work piece into Prismatic Bar on Shaping Machine. 
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11. Gear cutting using Milling Machine. 

12. Contour Milling using vertical milling attachment on universal milling machine. 

13. Drilling & Tapping operation using Radial Drilling Machine. 

14. Measurement of cutting forces using Tool Force Dynamometer. 

15. Grinding of tool angles using Tool and Cutter Grinder 

16. Boring operation on Lathe Machine. 
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(Use of approved design data book is permitted in the end semester examination) 

        Course Objectives: 

● To learn about the types of shafts, keys, coupling joints and their suitability. 

● To learn about the Design and selection of journal and ball bearings to suit requirements. 

● To learn about the Procedures to design the engine components like piston, connecting rod, and cylinder.  

● To learn about the Procedures to design the various types of gears.  

● To learn about the concepts of flexible elements. 

        

       Course Outcomes: 

On Completion of the course, the students shall be able to- 

CO1: Find required sizes of shaft, keys and couplings for the given application. 

CO2: Identify a suitable bearing for the given application. 

CO3: Design of gear for a given application. 

CO4: Design of suitable I.C. engine parts for a given application. 

CO5: Suggest suitable flexible elements required to transmit the desired power. 

 

Syllabus: 

UNIT-I 

KEYS AND COUPLINGS: Purpose of key, different types of keys, Design –  Square and flat keys, 

Kennedy keys and splines, purpose of shaft couplings, different types of couplings – Design of rigid 

couplings - muff coupling, split muff coupling and flanged coupling, Design of Flexible couplings - bushed-

pin flexible coupling, Oldham‟s coupling and Universal coupling. 

SHAFTS: Design of solid and hollow shafts for strength and rigidity – design of shafts for combined bending 

and axial loads – shaft sizes – BIS code. Use of internal and external circlips, gaskets and seals (stationary & 

rotary) 

UNIT-II 

BEARINGS: Classification of bearings- applications, types of journal bearings – lubrication – bearing 

modulus – full and partial bearings – clearance ratio – heat dissipation of bearings, bearing materials – journal 

bearing design – ball and roller bearings – static loading of ball & roller bearings, bearing  

UNIT- III 

DESIGN OF ENGINE PARTS: Connecting Rod-Thrust in connecting rod – Stress due to whipping action 

on connecting rod ends – Cranks and crank shafts, strength and proportions of over hung and centre cranks – 

Crank pins, crank shafts.  Pistons– forces acting on piston – construction design and proportions of piston, 

cylinder– cylinder liners. 
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UNIT-IV 

SPUR & HELICAL GEAR DRIVES: Spur gears- helical gears – load concentration factor – dynamic load 

factor, surface compressive strength – bending strength – design analysis of spur gears –  estimation of  centre 

distance, module and face width, check for plastic deformation, check for dynamic and wear considerations. 

UNIT-V 

DESIGN OF FLEXIBLE ELEMENTS: Belts and their construction - Flat belts versus V- belts, Open and 

cross belt arrangement, Ratio of belt tensions-Centrifugal tension-Effect of centrifugal tension, Design of flat 

belts and V-belts, Selection of wire rope and Pulleys, Introduction to Chain drive - its merits and demerits, 

Constructional features of a chain drive. 

 

Text Books:  

    1.V.B. Bhandari, Machine Design of Machine Elememts, 4/e, Tata McGraw Hill, 2017. 

    2.Norton, R. L., Machine Design: An Integrated Approach, 5/e, Pearson, 2013. 

    3.Faculty of Mechanical Engineering, Design Data: Data Book of Engineers, PSG College of Engineering,  

       2012 

References:  

    1.R.S. Khurmi and J. K. Gupta, Machine design, 25/e, S.Chand Publishers, 2014. 

    2.T.V. Sundaramoorthy & N.Shanmugam, Machine Design, 6/e, SciTech Publishers, 2010. 

    3.Shigley, J.E and Mischke, C. R. Mechanical Engineering Design, 8/e, Tata McGraw Hill, 2008. 
    4.Design data hand book, S. Md. Jalaludeen. 
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       Course Objectives: 

 To understand the concepts of Industrial Engineering and Principles of Management. 

 To understand the methods for improving productivity in manufacturing industries. 

 To familiarize various techniques of HRM, Quality Control, Work Study and Project Management. 

 

        Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe the various concepts of management techniques.  

CO2: Identify a suitable plant location and layout by considering various industrial aspects.  

CO3: Use work study concepts to improve productivity. 

CO4: Apply the suitable quality management techniques. 

CO5: Assess the project duration and crashing of any network problems. 

 

       Syllabus: 

       UNIT – I  

INTRODUCTION:  

Industrial Engineering- Role of Industrial Engineer- IE Applications – Productivity – Scope of Industrial 

Engineering.-Management Concepts, Origin, Importance, functions of management, F W Taylor‟s Scientific 

Management, McGregor‟s theory X and theory Y– Henry Fayol‟s Management Principles-Human Resource 

Management: Functions of HRM, Job-evaluation, merit rating 

 

UNIT – II  

PLANT - FACILITY LOCATION & LAY-OUT:  

Factors governing plant location - Location Economics, types of sites, types of plant, Plant layout techniques 

PRODUCTION –Types of Production- Advantages and disadvantages - Aggregate Production Planning. 

Plant maintenance – Types – Preventive, predictive, breakdown – Reliability - Availability concepts . 

  

UNIT – III  

OPERATIONS MANAGEMENT – WORK STUDY: 

Work study – Objectives of work study: Role of work study in improving productivity  – Method/Motion 

Study: Procedure, objectives, applications, recording techniques: charts, diagrams, graphs and models  – 

Micro-motion study: Procedure, objectives, applications, Therbligs – Time study/work measurement: 

Procedure, objectives, applications - Time study techniques: stop watch method, PMTS, work sampling – 

Concept of allowances, performance rating, estimation of standard time- Introduction to Ergonomics.  

 

UNIT – IV  

QUALITY MANAGEMENT:  
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Introduction to quality - Statistical quality control (SQC): Control Charts, Numerical Examples on X Bar, R 

Charts, C Charts and P Charts - Sampling plans, Total Quality Management (TQM): DEMING cycle, 

DMAIC Cycle, Zero Defects, Quality Circles, ISO Quality Systems, 5S, Six Sigma 

MATERIALS MANAGEMENT–Inventory, basic EOQ model, Selective Inventory Control techniques –

ABC, VED, FSN, XYZ – MRP- ERP- Supply Chain Management-Value Engineering – Value Analysis. 

 

UNIT – V  

PROJECT MANAGEMENT: Introduction to Network Diagrams - CPM and PERT - Critical Path Analysis 

- Activity times and floats, Project completion times. PERT and three Time Estimates, critical path analysis of 

a PERT network, Probability of completion of project - Simple Numerical Examples on CPM & PERT 

Project crashing. 

 

Text Books: 
     1. Industrial Engineering and Management, OP Khanna, Khanna Publishers, 2018-19(17

th
 Edition) 

     2. Industrial Engineering and Production management, MartandTelsang, S Chand & Co New Delhi, 2006  

          (2
nd

 edition) 

 

References: 

     1. Industrial Engineering and Management, M Mahajan, 2014 (2
nd

 Edition) 

     2. Production and Operations Management – Paneerselvem – PHI. 

     3. Introduction to Work Study, I.L.O., 4
th
 Revised Edn., 1992 

           4. Handbook of Industrial Engineering: Technology and Operations Management By GavrielSalvendy, A   

               Wiley-Interscience Publication, 2001  (Third edition) 

 

 Useful Web-links : http://nptel.ac.in/courses.php 

 http://mit.espe.edu.ec/courses/mechanical-engineering/ 
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       Course Objectives: 

● To understand the modes of heat transfer and thermo-physical properties. 

● To understand the concepts of various experimental heat transfer correlations in engineering   

applications. 

● To understand velocity and thermal boundary layers in convective heat transfer. 

● To learn concepts of heat exchangers. 

● To understand the radiation heat transfer. 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Explain the basic concepts of heat transfer. 

CO2: 
Solve the problems involving steady state and transient heat conduction in simple 

geometries. 

CO3: Analyze the forced and free convective heat transfer through various systems. 

CO4: 
Analyze the performance of heat exchangers and evaporators using boiling and condensation 

principles. 

CO5: Illustrate the real time applications of radiation heat transfer. 

 

       Syllabus: 

UNIT-I          

INTRODUCTION: Modes and mechanisms of heat transfer – Basic laws of heat transfer –General 

discussion about applications of heat transfer. 

CONDUCTION HEAT TRANSFER: Fourier rate equation – General heat conduction equation in 

cartesian, cylindrical and spherical coordinates. Steady, unsteady and periodic heat transfer – Initial and 

boundary conditions. 

ONE DIMENSIONAL STEADY STATE CONDUCTION HEAT TRANSFER: Homogeneous slabs, 

hollow cylinders and spheres – Overall heat transfer coefficient – Electrical analogy – Critical radius of 

insulation- Variable thermal conductivity – Systems with heat sources and heat generation. 

 

UNIT -II     

Extended surface (fins) heat Transfer: Long fin, fin with insulated tip and short fin, application to error 

measurement of temperature. 

ONE DIMENSIONAL TRANSIENT CONDUCTION HEAT TRANSFER: Systems with negligible 

internal resistance – Significance of biot and Fourier numbers - Chart solutions of transient conduction 

systems.  

CONVECTIVE HEAT TRANSFER: Classification of convective heat transfer , dimensional analysis as a 

tool for experimental investigation – Buckingham Pi Theorem for forced and free convection, application for 

developing semi , empirical non- dimensional correlation for convective heat transfer – Significance of non-

dimensional numbers – Concepts of continuity, Momentum and Energy Equations. 
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UNIT- III           

FORCED CONVECTION 

EXTERNAL FLOWS: Concepts about hydrodynamic and thermal boundary layer and use of empirical 

correlations for convective heat transfer-flat plates and cylinders. 

INTERNAL FLOWS: Concepts about hydrodynamic and thermal entry lengths, division of internal flow 

based on this– Use of empirical relations for horizontal pipe flow and annulus flow. 

FREE CONVECTION: Development of hydrodynamic and thermal boundary layer along a vertical plate – 

Use of empirical relations for vertical plates and pipes. 

 

UNIT -IV           

BOILING: Pool boiling – Regimes, calculations on nucleate boiling, critical heat flux and film boiling. 

CONDENSATION: Film wise and drop wise condensation –Nusselt‟s theory of condensation on a vertical 

plate - Film condensation on vertical and horizontal cylinders using empirical correlations. 

HEAT EXCHANGERS: Classification of heat exchangers –Overall heat transfer coefficient and fouling 

factor – Concepts of LMTD and NTU methods – Problems. 

. 

UNIT -V           

RADIATION HEAT TRANSFER: 

Emission characteristics and laws of black ,body radiation – Irradiation – total and monochromatic quantities 

– Laws of Planck, Wien, Kirchoff, Lambert, Stefan and Boltzmann– Heat exchange between two black bodies 

– Concepts of shape factor – Emissivity – Heat exchange between grey bodies – Radiation shields – Electrical 

analogy for radiation networks. 

 

Text books: 

1. Heat Transfer/JP HOLMAN/TMH/10
th
editon 

2. Heat Transfer/P.K.Nag,/TMH/3
rd

 edition /2011 

 

Reference books: 

1.Heat and Mass Transfer/Yunus A Cengel; Afshin J. Ghajar/McGraw-Hill/ 5
th
 edition/ 2017 

2. Heat and Mass Transfer/ D.S. Kumar, S.K. Kataria&Sons./2013 

3. Heat and Mass Transfer/Arora and Domkundwar,Dhanpatrai& sons/2007 

4. Fundamentals of Engg. Heat and Mass Transfer/R.C.Sachdeva/New Age Science/2009 

5.Heat and Mass Transfer/R.K.Rajput/S. Chand Publishing/2019 
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         Course Objectives: 

              1. To understand selection of fits and tolerances in manufacturing industry. 

              2. To develop the basic knowledge on linear and angular measurements and their standards of  

                  measurements. 

              3. To learn about different techniques to measure surface finish, flatness, gear and screw thread      

                  parameters. 

              4. To understand principle and operation of comparators and machine tool alignment tests. 

              5. To understand the construction and working principle of measuring instruments of displacement,  

                  temperature, speed, flow and pressure. 

              6. To understand the construction and working principle of stress and strain measuring instruments and  

                   concept of control systems. 

 
         Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Examine the tolerances, limits and fits of engineering components. 

CO2: Describe linear, angular measuring instruments comparators and limit gauges. 

CO3: Discuss surface roughness, gear and screw thread measurements. 

CO4: 
Explain instruments for measurement of displacement, temperature, pressure, speed and flow 

parameters.      

CO5: Use instruments for measurement of stress and strain, fluid flow, torque and power. 

    

       Syllabus 

       UNIT-I  

SYSTEMS OF LIMITS AND FITS: Introduction - limits, fits – tolerances ,deviations, Unilateral and 

bilateral tolerance system, hole and shaft basis systems- interchangeability and selective assembly -

International standard system of tolerances. 

LIMIT GAUGES  AND GAUGE DESIGN:  Taylor‟s principle – design of go and no go gauges - plug, 

ring, snap, gap, taper, profile and position gauges. 

COMPARATORS: Working principle and uses - Types ,mechanical, optical, electrical and electronic, 

pneumatic comparators. 

  

UNIT-II 

LINEAR MEASUREMENTS: Line standards, end standards - slip gauges, calibration of the slip gauges, 

dial indicators, micrometers, vernier calipers.  

 

MEASUREMENT OF ANGLES AND TAPERS: Bevel protractor, angle slip gauges, angle dekkor, spirit 

levels, sine bar, rollers and spheres used to measure angles and tapers.  

FLATNESS MEASUREMENT :Measurement of flatness of surfaces- straight edges,surface plates, auto 

collimator. 
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UNIT – III 

SURFACE ROUGHNESS MEASUREMENT: Differences between surface roughness and surface 

waviness –Numerical assessment of surface finish, Centre line average, Root mean square method, Method of 

measurement of surface finish – Profilograph, Talysurf, ISI symbols for indication of surface finish. 

GEAR MEASUREMENT: Nomenclature of gear tooth, tooth thickness measurement with gear tooth 

vernier & flange micro meter, pitch measurement, rolling gear tester, involute profile checking. 

SCREW THREAD MEASUREMENT: Elements of screw parameters – errors in screw threads- 

measurement of effective diameter, two wire and three wire methods. 

MACHINE TOOL ALIGNMENT TESTS: Requirements of alignment tool tests -instruments used - 

Alignment tool tests on lathe, drilling and Milling machines. 

 

UNIT – IV 

Definition – Basic principles of measurement – measurement systems– Types of errors. 

MEASUREMENT OF DISPLACEMENT: Working principle of transducers, types, LVDT, piezo electric, 

inductive, capacitance, resistance transducers. 

MEASUREMENT OF   TEMPERATURE:  Classification, principles of measurement – expansion, 

electrical resistance, thermistor ,thermocouple, pyrometers, temperature indicators. 

MEASUREMENT OF PRESSURE: Working principle of  Manometers, Bourdon pressure gauges, bellows 

– diaphragm gauges and Low pressure measurement, thermal conductivity gauges ,McLeod pressure gauge. 

MEASUREMENT OF SPEED:  Mechanical tachometers – electrical tachometers – stroboscope, non-

contact type of tachometers, principles of seismic instruments – vibrometer and accelerometer using this 

principle. 

 

UNIT – V 

FLOW MEASUREMENT: Magnetic, ultrasonic, turbine flow meter, hotwire anemometer, laser Doppler 

anemometer (LDA).   

STRESS STRAIN MEASUREMENTS: Working  principle of Electrical strain gauges – method of usage of 

resistance strain gauge for bending compressive and tensile strains , strain gauge rosettes.  

MEASUREMENT OF FORCE, TORQUE AND POWER: Principle and working of Elastic force meters, 

load cells, torsion meters, dynamometers, proving ring. 

ELEMENTS OF CONTROL SYSTEMS: Introduction, importance – classification – open and closed 

systems. 

 

Text Books:  

1. R.K.Jain, Engineering Metrology”,Khanna Publishers, New Delhi 2018. 

       2. Dr.D.S.Kumar ,Mechanical Measurement and Control, Metropolitan book co,New 

     Delhi 2019. 

 

References 

      1. Doeblin Earnest, O.Adaptation, Manik, Dhanesh,Measurement systems: Application and  

          Design Tata McGraw– Hill, New Delhi, Fifth edition, 2007. 

2. J.P.Holman, Experimental Methods for Engineers,  McGraw- Hill,New Delhi Eight edition,  

    2011. 

3. M. Mahajan, Text book of Metrology, DhanapatiRai publications, New Delhi 2007. 
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Course Objectives: 

 To learn the fundamental concepts of refrigeration and air conditioning. 

 To study various refrigeration cycles and evaluate their performance using Mollier charts. 

 To compare properties, applications and environmental issues of different refrigerants. 

 To understand the basic concepts of air conditioning processes and its applications. 

 To study the various equipments of refrigeration air conditioning systems. 

 

              Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe the concepts and applications of refrigeration systems. 

CO2: 
Compare & contrast the performance of vapor compression and absorption refrigeration 

system. 

CO3: Explain steam jet refrigeration system and their components.  

CO4: Discuss various refrigerants and components used in refrigeration plants. 

CO5: Classify air conditioning systems and assess their performance.  

 

              Syllabus: 

UNIT-I 

INTRODUCTION TO REFRIGERATION: Necessity and applications – unit of refrigeration and 

COP.–Mechanical refrigeration – types of ideal cycles of refrigeration. Air refrigeration: Bell-Coleman 

cycle - open and dense air systems – refrigeration systems used in air-crafts and problems. 

 

UNIT- II 

VAPOUR COMPRESSION REFRIGERATION: Simple vapour compression refrigeration cycle – 

COP – representation of cycle on T-s and P-h charts – effect of sub-cooling and super heating – cycle 

analysis – use of p-h charts – numerical problems. 

VAPOR ABSORPTION SYSTEM: Calculation of maximum COP – description and working of NH3 – 

water system and Li Br –water (Two shell & Four shell) System, principle of operation three fluid 

absorption system. 

 

UNIT- III 

STEAM JET REFRIGERATION SYSTEM: Working Principle and basic components. Principle and 

operation of (i) Thermoelectric refrigerator (ii) Vortex tube. 

REFRIGERANTS: Desirable properties – classification of refrigerants -azeotrops– nomenclature – 

secondary refrigerants –effect on ozone depletion– lubricants. 

REFRIGERATION EQUIPMENTS: Compressors- Types of compressors. Condensers – Types of 

condensers. Evaporators – Types of Evaporators. Expansion Devices – Types of expansion devices. 
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UNIT – IV 

INTRODUCTION TO AIR- CONDITIONING: Psychometric Properties & Processes– Relations– 

Characterization of Sensible heat and latent heat loads – Heat load concepts: RSHF, GSHF –Problems. 

Requirement of the human comfort – Concept of Effective Temperature – Comfort Chart – Comfort Air-

Conditioning, Need for ventilation, Consideration of Infiltrated air. 

 

UNIT – V 

AIR-CONDITIONING EQUIPMENTS AND APPLICATIONS: Humidifiers–Dehumidifiers – Air 

filters–fans and blowers, grills and registers, ducts–supply ducts–outlets–return outlets. 

A/C SYSTEMS - Summer A/C,Winter A/C, Year round A/C, Central A/C, Unitary A/C systems. 

 

Text Books: 

      1.“A Course in Refrigeration and Air Conditioning”, S.C. Arora & Domkundwar, DhanapatRai     

           Publications, New Delhi. 

      2.“Refrigeration and Air Conditioning”, C.P. Arora, Tata McGraw Hill. 

 

References: 

      1.“A Text book of Refrigeration and Air-Conditioning”, R S Khurmi, S C Chand Publications. 

      2.“Refrigeration and Air Conditioning”, Manohar Prasad, New Age Publishers. 

      3.“Refrigeration and Air Conditioning”, Wilbert F. Stoecker, Jerold W. Jones, McGraw Hill, 

           1982. 
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     Course Objectives: 

● To understand the elements and techniques involved in mechatronics systems.  

● To learn the concepts of actuators and their uses. 

● To understand the applications of microprocessors and microcontrollers in mechanical systems. 

● To learn architecture and system interface of analog and digital convertors. 

● To understand the concept of PLC system and its programming, and its significance.  

    

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Discuss the key elements of mechatronic system.  

CO2: Outline various  sensors and actuators for an engineering application. 

CO3: Describe various microprocessors and microcontrollers. 

CO4: 
Use appropriate microprocessor and microcontroller for interfacing sensors, actuators and 

other mechatronic elements.   

CO5: Construct PLC program and implementation of real life systems. 

 

       Syllabus: 

UNIT- I  

INTRODUCTION: Mechatronics systems – Elements & levels of mechatronics system, mechatronics design 

process - System, measurement systems, control systems, microprocessor-based controllers, advantages and 

disadvantages of mechatronics systems. Sensors and transducers, types, static and dynamic characteristics of 

sensor - Potentiometers – LVDT – Capacitance sensors – Strain gauges – Eddy current sensor – Hall effect 

sensor – Temperature sensors – Light sensors. 

 

UNIT –II 

ACTUATORS : Hydraulic and pneumatic systems, components, control valves, electro- pneumatic, 

hydro-pneumatic, electro-hydraulic servo systems. Mechanical actuating systems, basic principles and 

elements. Electrical actuating system, types of stepper and servo motors – Construction – Working Principle – 

Advantages and Disadvantages. 

 

UNIT- III  

MICROPROCESSOR AND MICROCONTROLLER: Introduction – Architecture of 8085 – Pin 

Configuration – Addressing Modes –Instruction set – Timing diagram of 8085 – Concepts of 8051 

microcontroller – Block diagram. 

 

UNIT -IV  
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SYSTEM INTERFACING: Introduction – Architecture of 8255, keyboard interfacing, LED display 

interfacing, analog to digital convertor and digital to analog convertor interface – Temperature Control – 

Stepper Motor Control – Traffic Control interface. 

 

 

UNIT -V  

PLC AND MECHATRONIC SYSTEM DESIGN : Introduction – Basic structure – Input and output 

processing – Programming – Mnemonics – Timers, counters and internal relays – Data handling – Selection 

of PLC.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. 

 

       Text Books:  

1. Bolton, “Mechatronics”, 5 th Edition, Pearson Education India, 2011  

2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and Applications with the 8085”, 6 

th Edition, Penram International Publishing Pvt. Ltd, 2013.  

 

       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. 
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      Course Objectives: 

● Familiarize the concepts related to moulding techniques. 

● To understand the industrial practice, and their comparative merits and demerits. 

● To gain knowledge on various advanced welding processes so that the students can apply them in 

engineering industry applications.  

● To gain knowledge on the design of welded joints and the quality control of weldments. 

 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe various moulding techniques. 

CO2: Explain the principles of solidification and melting. 

CO3: Apply the knowledge of solid state welding process for engineering applications. 

CO4: Discuss the various advanced welding techniques. 

CO5: Identify the optimal welding process parameters for any welded joint. 

 

        Syllabus: 

Unit-I 

Moulding and Casting: Development of metal castings- Materials for moulding- Foundry sand control, core 

making processes- Materials for core making- Different types of cores- Moulding and core making 

machines. Recent developments in core and mould making- Cold set process, Investment casting- Shell 

moulding- Continuous casting; Hot box method- Shaw process. Vacuum moulding for mass production. 

 

Unit-II 

Melting and Solidification: Furnaces used in foundry for melting ferrous and nonferrous metals- principals 

of operation of cupola and charge calculations. Principles of Solidification: Nucleation- Crystal growth- 

Morphology and structure of cast metals and alloys- Pure metals- Single phase alloys and eutectics. 

Solidification in sand and chill moulds. Family of cast irons, Production of malleable and S.G. Irons- 

Methods of alloying and inoculants and their effects on the structure and properties of cast iron. 

Foundry Mechanization: Layout for ferrous and nonferrous foundries- Description of equipment used for 

mechanization- Sand conditioners- Conveyors- Cranes- Equipment for handling moulds, Cores and molten 

metal- Knock out of moulds- Fettling equipment. 

 

Unit-III 

SOLID STATE WELDING PROCESSES: Fundamental principles- Survey of the various pressure 

welding processes and their applications-Friction, friction stir, explosive, diffusion, and Ultrasonic welding – 

Principles of operation- Process characteristics and application. 
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Unit-IV 

ELECTRON AND LASER BEAM WELDING: Heat generation and regulation- Equipment details in 

typical set-up -Electron beam welding in different degrees of vacuum, advantages and disadvantages, 

applications- Laser Welding: Principles of operation, advantages and limitations, applications. 

PLASMA WELDING : Special features of plasma arc- transferred and non-transferred arc, key hole and 

puddle-in mode of operation - Micro low and high current plasma arc welding and their applications, plasma 

cutting, surfacing and app. 

 

Unit -V 

TESTING AND DESIGN OF WELDMENTS: Design and quality control of welds - Edge preparation 

types of joints, welding symbols. Stresses in butt and fillet welds – weld size calculations - Design for 

fatigue - Testing – tensile, bend hardness - Impact, notch and fatigue tests -Life assessment of weldments. 

 

Text Books: 

    1. Principles of Foundry Technology, by Jain P.L-TMH Publications,2017. 

    2.Welding Engineering and Technology, by R.S. Parmar -Khanna Publications,2013. 

 

References: 

   1. Foundry Engineering by R. L Agarwal,T. R Banga-Khanna Publications,1987. 

   2. Foundry Engineering by Howard F. Taylor& Others-Wiley Publications,1993. 

   3.Principles of Metal Castings by Heine & Others(2017). 

   4. Modern Welding Technology by Howard B. Cary, Scott Helzer- Pearson publications,2004. 

   5. Welding Metallurgy S.Kou, 2
nd

edition, John Wiley and Sons, New York, NY ,2003. 
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     Course Objectives: 

 To learn about the basic principles and techniques of various NDE methods such as Visual, Penetrant 

Testing, Magnetic Particle Testing, Ultrasonic Testing, Radiography, Eddy Current. 

 To learn the advantages, limitations and applications of Non-destructive testing methods. 

 To identify the appropriate NDE methods. 

 To create awareness related to recent developments and future trends in NDE.  

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Compare destructive testing and non destructive evaluation methods.  

CO2: 
Discuss working principle and construction details of magnetic particle, liquid penetrant and 

eddy current test. 

CO3: Explain the working principle and construction details and methods of ultrasonic test. 

CO4: Describe the working principle and construction details and methods of radiography test. 

CO5: Plan the suitable NDE methods based on the required application. 

       Syllabus: 

UNIT – I 

Introduction to Non-destructive testing: Introduction to Material Testing, classification of material testing, 

comparison between destructive testing and NDT –Discontinuities, origin and classification of discontinuities 

– Importance of NDT, scope and limitations of NDT – Visual inspection, unaided and aided, visual inspection 

aids. 
Liquid Penetrant Test: Basic Principle – Liquid penetrant system, types and properties of liquid penetrant 

and developers – TestProcedure – Interpretation of results – Effectiveness and Limitations of Liquid Penetrant 

Testing – Applications of Liquid Penetrant Testing. 
 

UNIT – II 

Magnetic Particle Testing- Theory of magnetism – Magnetization of Materials, different methods of 

Magnetization – Demagnetization of Materials – Magnetic Particle Test principle, equipment, test procedure – 

Interpretation and evaluation of test indications – Effectiveness and Limitations of Magnetic particle testing, 

Applications. 

UNIT – III 

Ultrasonic Testing: Basic principles of sound wave propagation, types of sound waves, sound field – 

Principle of ultrasonic testing – Ultrasonic transducers, piezoelectric materials, various types of 

transducers/probe – Equipment for ultrasonic testing – Pulse-echo method, transmission method, resonance 

method – Different ultrasonic inspection techniques – Data representation, A/Scan, B/scan, C/scan– 

Applications and limitations. 

UNIT – IV 

Regulation 
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Radiography Testing: Basic Principle – Sources of X and Gamma Rays and their interaction with Matter – 

Imaging, film and film less techniques – Types and use of filters and screens – geometric factors, inverse 

square law – Characteristics of films, graininess, density, speed, contrast, characteristic curves, penetrameters 

– Exposure charts – Radiographic equivalence– Fluoroscopy, Xero-Radiography, Computed Radiography, 

Computed Tomography. 

 

UNIT – V 

Eddy Current Testing: Generation of eddy currents – Properties of eddy currents – Eddy Current Test 

System, Sensing elements, Probes, Instrumentation, Types of arrangement – Interpretation/Evaluation of test 

results –  Applications, effectiveness and limitations. 

Industrial Applications of NDT: Comparison and selection of NDT methods –Span of NDT Activities and 

its industrial applications. 

TEXT BOOKS: 

1. “Practical Non-Destructive Testing”, Baldev Raj, T. Jayakumar, M.Thavasimuthu, Narosa Publishing   

       House, 3
rd

 Edition, 2019. 

2. “Non-destructive test and evaluation of Materials,” J Prasad, GCK Nair, TMH Publishers, 2
nd

 ed.,        

       2011. 

       REFERENCES: 

           1. “ASM Handbook: Non Destructive Evaluation of Materials” Aquil Ahmed and Leonard J Bond, ASM   

                 International, Volume 17, 2018. 

           2. “Non-destructive Hand Book” – R. Hamchand, McGraw-Hill Education; 2
nd

edition, 2012. 

           3. “Ultrasonic Nondestructive testing of Materials”, Karl Langenberg, Klaus Mayer, CRC Press; 4th  

                 edition, 1
st
 edition,2017. 

           4. “Non-destructive testing”, Warress, JMCGonmade, AIRWALK PUBLICATIONS, 1 edition, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

 
 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

       Course Objectives:  

 To understand the various modes of heat transfer and their applications in real life problems. 
 To understand the concepts of overall heat transfer coefficient in various geometries using conduction   

 heat transfer. 
 To learn the estimation of heat transfer in free and forced convection. 
 To learn the concepts of radiation heat transfer. 

 

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Evaluate the conduction, convection and radiation heat transfer through experiments. 

CO2: 
Analyze the problems involving steady state and transient heat conduction in simple 

geometries. 

CO3: Evaluate heat transfer coefficients for natural convection and forced convection. 

CO4: Estimate the LMTD of heat exchanger. 

CO5: Evaluate the Stefan Boltzmann constant and emissivity of different bodies in radiation.  

 

        Syllabus: 

1. Determination of overall heat transfer co-efficient of a composite slab. 

2. Determination of heat transfer rate through a lagged pipe. 

3. Determination of thermal conductivity of a metal rod. 

4. Determination of heat transfer coefficient in natural convection. 

5. Determination of heat transfer coefficient in forced convection. 

6. Determination of effectiveness of parallel and counter flow heat exchangers. 

7. Determination of emissivity of a given surface. 

8. Determination of Stefan Boltzmann constant. 

9. Determination of   heat   transfer   rate   in   drop   and   film   wise condensation. 

10. Determination of critical heat flux. 

11. Demonstration of heat pipe. 

12. Study of two – phase flow. 

13. Determination of thermal conductivity of an insulating powder.  

14. Determination of the heat transfer coefficient, fin efficiency and temperature distribution         

              of a pin-fin in natural convection. 

15. Determination of the heat transfer coefficient, fin efficiency and temperature distribution         

              of a pin-fin in forced convection. 

16. Determination of Heat transfer coefficient of horizontal tube in natural convection. 
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       Course Objectives: 

 Able to learn the use of various measuring instruments  like sine bar , bevel protractor, slip gauges , dial 

indicators and spirit level 

 Able to learn the calibration process of measuring instruments. 

 Able to measure the parameters of temperature, pressure, fluid flow and displacement by using different 

instruments. 

 

      Course Outcomes: 

 

On Completion of the course, the students will be able to- 

CO1: 
Measure the linear and angular dimensions of components using  vernier calipers, outside 

micrometers , bevel protractor, sine bar and transducers etc. 

CO2: Assess the accuracy and errors of measuring instruments. 

CO3: Check the machine tool alignment using dial indictors and spirit level. 

CO4: Calibrate instruments to measure fluid flow, temperature, speed, pressure and displacement. 

CO5: Investigate the vibration parameters using vibrometers.   

 

       Note: The students have to conduct at least 8 experiments from each lab. 

 

       METROLOGY LAB 

1. Measurement of lengths, heights, diameters using vernier callipers, micrometers. 

2. Measurement of gear parameters using gear tooth vernier. 

3. Measurement of cylinder bore using inside micrometers and bore gauge. 

4. Machine tool alignment test on the lathe. 

5. Machine tool alignment test on drilling machine. 

6. Machine tool alignment test on milling machine. 

7. Angle and taper measurements with bevel protractor, Sine bar. 

8. Use of spirit level in finding the straightness of a bed and flatness of a surface. 

9. Measurements using Optical Projector / Toolmaker Microscope. 

 

       INSTRUMENTATION LAB 

1. Calibration of transducer for temperature measurement. 

2. Study and calibration of LVDT transducer for displacement measurement. 

3. Calibration of strain gauge. 

4. Calibration of thermocouple. 

5. Calibration of capacitive transducer. 

6. Study and calibration of photo and magnetic speed pickups. 

7. Calibration of resistance temperature detector. 

8. Study and calibration of a rotameter. 

9. Study and calibration of Mcleod gauge for low pressure. 
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       Course Objectives: 

● To learn basic concepts of finite element analysis. 

● To learn the theory and characteristics of finite elements that represent engineering structures.  

● To Learn the method of solving a characteristic equation of given problem. 

● To learn and apply finite element solutions to structural, thermal and dynamic problems.  

● To impart skills needed to effectively evaluate finite element analyses. 

 Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Illustrate the concepts behind variational and weighted residual methods in FEM. 

CO2: Analyze the applications and characteristics of finite element modeling. 

CO3: Investigate element characteristic equation and generate global stiffness matrix. 

CO4: 
Apply suitable boundary conditions to a global structural matrix equation and reduce it to 

solvable form. 

CO5: 
Identify an appropriate FEM approach to solve problems involving dynamics and heat 

transfer. 

 

Syllabus: 

UNIT-I         

INTRODUCTION TO FINITE ELEMENT METHODS: Stresses and Equilibrium – Strain-Displacement 

Relations – Stress-Strain Relations, Plane Stress and Plane Strain Conditions – Variational and Weighted 

Residual Methods – Concept Of Potential Energy. 

STATIC ANALYSIS: One Dimensional Problems – Discretization Of Domain, Element Shapes – 

Discretization Procedures – Assembly Of Stiffness Matrix, Band Width, Node Numbering – Mesh Generation 

– Interpolation Functions – Local and Global Coordinates, Convergence Requirements – Treatment Of 

Boundary Conditions. 

 
UNIT -II         

ANALYSIS OF TRUSSES: Finite Element Modeling – Coordinates and Shape Functions – Assembly Of 

Global Stiffness Matrix and Load Vector – Finite Element Equations – Treatment of Boundary Conditions – 

Stress, Strain And Support Reaction Calculations. 

ANALYSIS OF BEAMS: Element Stiffness Matrix for Hermite Beam Element – Derivation Of Load Vector 

For Concentrated And Udl – Simple Problems On Beams. 

 
UNIT- III         

TWO DIMENSIONAL PROBLEMS: Finite Element Modeling of Two Dimensional Stress Analysis with 

Constant Strain Triangles And Treatment of Boundary Conditions. 

AXISYMMETRIC PROBLEMS: Introduction – Axisymmetric Formulation – Finite Element modeling: 

Types of elements, triangular element. 

Regulation 

GRBT-19 

Godavari Institute of Engineering & Technology 

(Autonomous) IV B.Tech. I Sem 

(7
th
 Semester) 

Course Code 

 
Finite Element Methods 

Teaching Total contact hours-64 L T P C 

Prerequisite(s):  Engineering Mathematics, Strength of Materials, , Heat 

transfer, CAD/CAM. 
2 1 0 3 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 
UNIT -IV         

HIGHER ORDER AND ISO-PARAMETRIC ELEMENTS: One Dimensional Quadratic and Cubic 

Elements in Natural Coordinates – Two Dimensional Four Noded Iso-Parametric Elements and Numerical 

Integration. 

 
UNIT -V         

STEADY STATE HEAT TRANSFER ANALYSIS: One Dimensional Analysis of A Fin and Two 

Dimensional Analysis of Thin Plate – Analysis of A Uniform Shaft Subjected To Torsion. 

DYNAMIC ANALYSIS: Formulation of Finite Element Model – Element Consistent and Lumped Mass 

Matrices – Evaluation of Eigen Values and Eigen Vectors – Free Vibration Analysis. 

 
Text Books: 

1. Introduction to Finite Elements in Engineering, Tirupathi R. Chandrupatla, Ashok D.Belegundu, Fourth   

    Edition, Pearson education, 2011. 

2. Finite Element Analysis by Md.S.Jalaluddin.  

3. The Finite element method in engineering, S.S.Rao, 5th edition, Elsevier publications, 2010. 

 
References: 

1. Finite element analysis, S.S. Bhavikatti, New Age International, 2005. 

2. Finite Element Analysis: Theory and Programming, C.S. Krishnamoorthy, Tata McGrawHill Education,   

     1995. 

3. An introduction to the Finite element method, JN Reddy, McGraw Hill Education, 3rd edition, 2005. 
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Course Objectives: 

 To learn the basic concepts of computer aided design / manufacturing. 

 • To understand geometric modeling and manipulation methods. 

 • To familiarize with the part programming  of  NC and CNC machines. 

 • To Understand and concepts of Group Technology, CAQC, FMS and CIM. 

           Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Explain the basic concepts of CAD and Computer graphics. 

CO2: Use the mathematical models to represent various geometries. 

CO3: Compose  the part programs for engineering components. 

CO4: Explain the concepts of  Group Technology and Computer Aided Quality Control. 

CO5: Discuss the elements of  Flexible Manufacturing Systems and Computer Integrated 

Manufacturing . 

 

Syllabus: 

UNIT – I 

Computers in industrial manufacturing, product cycle, CAD / CAM Hardware, basic 

        structure, CPU, memory types, input devices, display devices, hard copy devices, storage 

        devices. 

        COMPUTER GRAPHICS: Raster scan graphics coordinate system, database structure 

        for graphics modeling, transformation of geometry, 3D transformations, mathematics of 

         projections, clipping, hidden surface removal.  

 

UNIT -II  

        GEOMETRIC MODELING: Requirements, geometric models, geometric construction 

        models, curve representation methods, surface representation methods, modeling facilities 

        desired. 

        DRAFTING AND MODELING SYSTEMS: Basic geometric commands, layers, display 

         control commands, editing, dimensioning, solid modeling. 

 

UNIT – III 

PART PROGRAMMING FOR NC MACHINES: NC, NC modes, NC elements, CNC 

        machine tools, structure of CNC machine tools, features of Machining center, turning 

        center, CNC Part Programming: fundamentals, manual part programming methods, Automatically   

Programmed Tools(APT),Computer Aided Part Programming, Direct Numerical Control, Adaptive Control. 
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UNIT –I V 

GROUP TECHNOLOGY: Part family, coding and classification, production flow 

         analysis, types and advantages. Computer aided processes planning – importance, types 

        COMPUTER AIDED QUALITY CONTROL: Terminology used in quality control, use 

        of computers in Quality control. Inspection methods- contact and noncontact types, 

        computer aided testing.  

 

UNIT – V 

FLEXIBLE MANUFACTURING SYSTEMS: Introduction to FMS– Development of manufacturing   

systems  – Benefits – Major elements – Types of flexibility – FMS application. 

COMPUTER INTEGRATED MANUFACTURING SYSTEM: Types of manufacturing system,   

material handling systems, material requirement planning, computer control systems, human labor in   

manufacturing systems, CIM benefits. 

 

Text Books: 

1.“CAD/CAM” E Zimmers & M.P Groover, Pearson,1
st 

edition,2003.
     

 

       2.“Automation, Production systems & Computer integrated Manufacturing” M.P Groover, Pearson,4
th   

                  
edition,2016.

     
 

 

 References: 

               1.“CAD / CAM Theory and Practice”, Ibrahim Zeid & R. Sivasubrmnin, Mc grw Higher Ed, 1
st   

edition,   

                    2003.
    

 

               2.“Principles of Computer Aided Design and Manufacturing”, Farid Amirouche,Prentice Hall, , 2
nd   

                              
edition, 2004.

    
 

               3.“Computer Numerical Control Concepts and programming”, Warren S Seames, Delmar Cengage    

                    Learning, 4
th 

edition,2001.
  
 

               4.
“ 
Product manufacturing and cost estimation using CAD/CAE”,  Kuang Hua Chang, Elsevier, 1

st   

                               
edition, 2013.
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      Course Objectives: 

gain the basic knowledge on power plants operating with various energy sources. 

understand diesel, gas and hydro electric power plant elements and their operations. 

discuss the nuclear power plant operation using various reactors. 

compare various combined plants and usage of instruments to measure various pollutants. 

understand power plant economics and impact on environment. 
       

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Illustrate various power plant layouts and their working principles. 

CO2: Describe various elements involved in different power plants.  

CO3: Explain Nuclear power plants with various reactors. 

CO4: Analyze various combined plants and find importance of measurement of pollutants. 

CO5: Evaluate economic parameters and pollutants and their prevention.  

 

       Syllabus 

UNIT - I  

INTRODUCTION: Introduction to the sources of energy - Resources and Development of power in India –   

Power generation concepts.  

STEAM POWER PLANT: Plant layout, design of plant layout, working of different circuits, fuel and 

handling equipment‟s, coal handling, coal storage, ash handling systems. Coal combustion: Properties of coal 

- Overfeed and Underfeed fuel beds, traveling grate stokers, spreader stokers, retort stokers, pulverized fuel 

burning system and its components, advantages & disadvantages, - Ball mills – Bowl mills - Combustion 

needs and draught system, cyclone furnace, design and construction, dust collectors, ESPs - Cooling towers - 

and Feed water treatment.. 

 

UNIT - II  

DIESEL POWER PLANT: Plant layout with auxiliaries - Fuel supply system, air starting equipment, super 

charging – Advantages and Disadvantages.  

GAS TURBINE PLANT: Introduction – Components of gas turbine - Classification – Gas power plant 

layout with auxiliaries, combined cycle power plants and comparison.  

HYDRO ELECTRIC POWER PLANT: Water power - Hydrological cycle -  Flow measurement - Drainage 

area characteristics - Hydrographs - Storage and Pondage - Classification of dams and spill ways – Typical 

hydro electric power plant operation.  

HYDRO PROJECTS AND PLANT: Classification - Typical layouts - Plant auxiliaries - Plant operation - 

Pumped storage plants.  

UNIT – III 
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NUCLEAR POWER STATION: Nuclear Energy-Fission, fusion reaction nuclear fuel- Breeding and 

fertile materials - Nuclear reactor - Reactor operation. Environmental considerations. 

REACTORS: Types- Pressurized water reactor, boiling water reactor, sodium-graphite reactor, fast breeder 

reactor, homogeneous reactor, gas cooled reactor, radiation hazards and shielding - Radioactive waste disposal. 

 

UNIT - IV  

COMBINED OPERATIONS OF DIFFERENT POWER PLANTS:  
Introduction, advantages of combined working, load division between power stations, storage type hydro-

electric plant in combination with steam plant, run-of-river plant in combination with steam plant, pump 

storage plant in combination with steam or nuclear power plant, co-ordination of hydro- electric and gas 

turbine stations, co-ordination of hydro-electric and nuclear power stations, co-ordination of different types of 

power plants.  

POWER PLANT INSTRUMENTATION AND CONTROL: Importance of measurement and 

instrumentation in power plant, measurement of water purity, gas analysis, O2 and CO2 measurements, 

measurement of smoke and dust, measurement of moisture in carbon dioxide circuit, nuclear measurements.  

 

UNIT – V 

POWER PLANT ECONOMICS AND ENVIRONMENTAL CONSIDERATIONS: General arrangement of 

power distribution, load curves, load duration curve, definitions of connected load, maximum demand, 

demand factor, average load, load factor, diversity factor - Related calculations. Costs associated with power 

production. Effluents from power plants and their Impact on environment - Pollutants and pollution standards 

- Methods of pollution control.  

 

Text Books: 

1 .  “ A course in Power Plant Engineering,” Arora  and Domkundwar, Dhanpatrai & Co, 6 ed, 2013. 

     2 .  “ Power Plant Engineering,” P.C. Sharma/ S.K. KatariaPub, 2013. 

 

References: 

       1. “Power Plant Engineering,”P.K. Nag,TMH Pub, 2 ed,2006. 

       2. “ Power station Engineering,” ElWakil, McHill. 

       3. “An Introduction to Power Plant Technology,”G.D.Rai,Khanna Pub; 3 ed, 1987. 
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       Course Objectives: 
● To understand the fundamentals of different motions and vibrations. 

● To study about damped and un-damped vibrations under single degree of freedom.  

● To study about un-damped vibrations under two and multi degrees of freedom and also torsional 

vibrations. 

● To learn various vibration measuring instruments. 

● To understand the concepts of modal analysis and condition monitoring. 

  

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe the types of vibrations with simple harmonic motion. 

CO2: Explain the un-damped vibration systems with single degree of freedom. 

CO3: Discuss the damped and forced vibration systems with single degree of freedom. 

CO4: Analyze the torsional vibrations of  multi degree of freedom and its measurement. 

CO5: Examine the modal analysis and condition monitoring of vibration systems. 

 

Syllabus: 

UNIT-I 

Introduction: Definitions, Types of vibrations, Simple Harmonic Motion (S.H.M.), Work done by harmonic  

force, Principle of super position applied to SHM, Beats, Fourier theorem and problems. 

 

UNIT-II 

Un-damped (Single Degree of Freedom) Free Vibrations: Derivations for spring mass systems, Methods of 

Analysis, Natural frequencies of simple systems, Springs in series and parallel, Torsional and transverse 

vibrations, Effect of mass of spring and Problems. 

 

UNIT-III 

Damped free vibrations (Single Degree of Freedom): Types of damping, Analysis with viscous damping - 

Derivations for over, critical and under damped systems, Logarithmic decrement and Problems. 

Forced Vibrations (Single Degree of Freedom): Introduction, Analysis of forced vibration with constant 

harmonic excitation - magnification factor, rotating and reciprocating unbalances, excitation of support 

(relative and absolute amplitudes), force and motion transmissibility, Energy dissipated due to damping and 

Problems. 

 

 

UNIT-IV 

Vibration Measuring Instruments and Whirling of shafts: Seismic Instruments Vibrometers, 

Accelerometer, Frequency measuring instruments and Problems. Whirling of shafts with and without 

damping, critical speed of shafts and Problems. 
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Systems with two degrees of Freedom: Principle modes of vibrations, Normal mode and natural  

frequencies of systems (without damping) – Simple spring mass systems, masses on tightly stretched strings, 

double pendulum, torsional systems, combined rectilinear and angular systems, geared systems and Problems. 

Undamped dynamic vibration absorber and Problems. 

 

UNIT- V 

Numerical Methods for multi degree freedom of systems: Introduction, Maxwell‟s reciprocal theorem, 

Influence coefficients, Rayleigh‟s method, Dunkerley‟s method, Stodola method, Holzer‟s method, 

Orthogonality of principal modes, method of matrix iteration and Problems 

Modal Analysis and Condition Monitoring: Signal analysis, dynamic testing of machines and structures,   

Experimental modal analysis, Machine condition monitoring and diagnosis. 

 

Text Books: 

1.Elements Of Vibration Analysis 2nd Edition by Meirovitch L , McGraw Hill, March 2014. 

                2.Mechanical Vibrations by V.P.Singh. 

 

Reference Books: 

              1.Mechanical Vibrations / SS Rao / Pearson 

              2.Mechanical Vibrations /Rao V. Dukkipati , J Srinivas/ PHI 

              3.Mechanical Vibrations by Shcam Series. 

              4.Vibration Analysis by Nakra.  
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      Course Objectives: 

 To study basic and advanced automobile systems and subsystems.  

 To impart knowledge on the construction and operating principle of  automobile engine and auxiliary 

systems. 

 To Understand the Vehicle Noise, Vibrations, Harshness, Comfort and Safety Systems. 

 To analyze the feasibility of alternate fuels / power source and emission control. 

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe various functional components of an Automobile.   

CO2: Explain engine auxiliary systems used in SI and CI engine. 

CO3: Compare manual transmissions systems with automatic transmission systems. 

CO4: Illustrate the working of steering, braking and the suspension systems. 

CO5: Justify the importance of alternative fuels. 

 

Syllabus: 

UNIT-I          

INTRODUCTION: Components of a four-wheeler automobile, types of automobiles, Chassis types, power 

unit, power transmission, rear wheel drive, front wheel drive, Four wheel drive, Advantages and 

disadvantages, types of automobile engines, cylinder liners-dry and wet, naturally aspirated engines, turbo 

charging and super charging. 

LUBRICATION SYSTEM: Necessity, functions of lubrication, properties of lubricants and grading, 

lubrication systems and types, oil filters, oil pumps, crankcase ventilation, waste oil disposal methods. 

 

UNIT -II          

S.I. ENGINE FUEL SYSTEM: Fuel supply systems, Mechanical and electrical fuel pump, filters, simple 

carburetor and its functions, modern carburetors – Zenith & Solex, Air Filters, Gasoline Direct Injection 

(GDI), Multipoint Fuel Injection system (MPFI), Selection of fuel injection system. 

C.I. ENGINE FUEL SYSTEM: Requirements of diesel injection systems, types of injection systems, fuel 

pump- types, fuel injectors-types, Common Rail Direct Injection System (CRDI). 

COOLING SYSTEM: Cooling requirements, air cooling, liquid cooling, Types, cooling thermo, and forced 

circulation System, Radiators-Types, Cooling Fan, water pump, thermostat, antifreeze solutions. 

UNIT- III           

IGNITION SYSTEM: Function of an ignition system, battery ignition system, auto transformer, contact 

breaker points, condenser and spark plug, magneto coil ignition system, electronic ignition system (CDIS & 

TACIS), Ignition Timings- Ignition advance and its necessity, Centrifugal Spark Advance Mechanism, 

Vacuum advance mechanism. 
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ELECTRICAL SYSTEM: Charging system, cut-off relay, starting system, Bendix drive, Horn, wiper, Fuel 

gauge, oil pressure gauge, and Engine temperature indicator electrical circuit of automobile. 

UNIT -IV           

TRANSMISSION SYSTEM: Types of clutches -single plate, multi plate, and centrifugal clutches, fluid fly 

wheel, gear box- types, sliding mesh, constant mesh, synchromesh, over drive,torque converter, Propeller shaft 

– Hotchkiss drive, Torque tube drive, universal joint, differential, rear axles. 

UNIT -V           

STEERING SYSTEM: Steering geometry – camber, castor, king pin rake, combined angle toe-in, toe out, 

center point steering. Steering gears – types, steering linkages, Stub axle, power steering. 

SUSPENSION SYSTEM: Elements of suspension systems – rigid axle suspension system, torsion bar, shock 

absorber, Independent suspension systems (Wishbone, Macpherson Strut).  

BRAKING SYSTEM: Types - Mechanical, hydraulic, pneumatic & vacuum suspended servo-brake system, 

brake fluids and properties. 

 

Text Books: 

1. Kirpal Singh, Automobile Engineering, Volume-I & Volume-II, Tata McGraw Hill, New Delhi,2012. 

2. V.M Domkundwar, Automobile Engineering, Dhanpatrai& Co,1/e, New Delhi, 2008. 

References: 

1. Dr. N. K. Giri, Automobile Mechanics, 5/e, Khanna Publications, 2014 

2. Heitner J, Automotive Mechanics, 2/e, CBS Publications, 2000. 

3. William H Crouse, Automotive Mechanics, McGraw Hill Education (India)Private Limited, 10th edition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY 
((AUTONOMOUS) 

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada 

DEPARTMENT OF MECHANICAL ENGINEERING 

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20) 

____________________________________________________________________________________ 

 

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry – 533294. E.G.Dt. – A.P.- INDIA 
 

 

         Course Objectives: 

 To understand Surface Treatments methods for different applications. 

 To learn about Non-Traditional Machining techniques. 

 To understand working principle of Electric Discharge Machining and WEDM. 

 To study the concepts of IBM, LBM, EDM and PAM. 

 To learn about concepts and manufacturing of composites. 

 

Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Select suitable surface treatment technique for any given application. 

CO2: Describe working principles of mechanical energy based nontraditional machining processes. 

CO3: 
Discuss different electro chemical and discharge machining processes and also their 

applications. 

CO4 Describe working principles and applications of IBM, LBM, EBM and PAM. 

CO5 Explain various manufacturing techniques of composites. 

 

Syllabus 

UNIT - I 

Surface Treatment: Scope, Cleaners, Methods of cleaning, Surface coating types - Ceramic and organic 

methods of coating, Electro forming, Chemical vapour deposition, thermal spraying, Ion implantation, 

diffusion coating, diamond coating and cladding, economics of coating. 

 

UNIT - II 

Non-Traditional Machining: Classification of unconventional machining processes and their capabilities, 

Ultrasonic Machining(USM), Abrasive jet machine(AJM),Water jet machining(WJM) . 

Mechanism  of material removal, Process Parameters –Effects on material removal rate and surface finish, 

Electro Chemical Machining – Principle of working, equipment, performance characterization, 

Applications.  

 

UNIT - III 

Electric discharge machining (EDM), Wire EDM – Mechanism of material removal, Process Parameters –

Effects on material removal rate and surface finish, Electro chemical discharge grinding. 

 

UNIT – IV 

Ion Beam Machining – Principle of working, equipment, Material removal rate, Process parameters,   

performance characterization, Applications.  

Laser Beam Machining – Principle of working, equipment, Material removal rate, Process parameters,   

performance characterization, Applications.  

Plasma Arc Machining – Principle of working, equipment, Material removal rate, Process parameters,   
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performance characterization, Applications.  

Electron Beam Machining - Principle of working, equipment, Material removal rate, Process  

parameters, performance characterization, Applications.  

 

 UNIT - V 

         Manufacturing of Composites: Reinforcements and its types- Classification of  composites, MMC,   

         Polymer matrix composites, manufacturing methods, stir casting, laser melt technique, friction stir   

         processing, hand layup process and other techniques.  

 

Text Books:  

    1. Manufacturing Engineering and Technology, Kalpakijian, Adisson Wesley, 7
th
 edition 2018.  

    2. Process and Materials of Manufacturing, R. A. Lindburg, 4th edition, PHI 2015. 

 

References: 

    1. Advanced Machining Processes, V.K.Jain, Allied Publications.  

    2. Introduction to Manufacturing Processes, John A Schey, McGraw Hill. 

    3. Mechanics of Composite Materials, Second Edition (Mechanical Engineering), By Autar K. 

        Kaw, CRC Publisher, 2006. 
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Course Objectives: 

 To learn the fundamental concepts of Thermodynamics and fluid mechanics. 

 To solve problems of fluid flow through ducts with and without heat flow including friction. 

 To describe the changes in fluid flow properties across shock waves in various flow regions. 

 To find performance parameters of jet propulsion engines.  

 To examine Space (Rocket) propulsion engines and their performance parameters. 

 

  Course Outcomes: 

 

On Completion of the course, the students will be able to- 

CO1: Solve basic problems of thermodynamics and fluid mechanics. 

CO2: Solve fluid flow problems through ducts with and without heat flow including friction. 

CO3: Analyze the change in flow properties across shock waves in different flow regions. 

CO4: Examine performance of jet propulsion engines. 

CO5: Find the performance of Rocket engines using principles of gas dynamics. 

 

Syllabus: 

UNIT -I 

BASIC CONCEPTS AND ISENTROPIC FLOWS: Energy and momentum equations of compressible 

fluid flows – Stagnation states, Mach waves and Mach cone – Effect of Mach number on compressibility – 

Isentropic flow through variable ducts – Nozzle and Diffusers – Use of Gas tables.  

 

UNIT -II  

FLOW THROUGH DUCTS: Flows through constant area ducts with heat transfer (Rayleigh flow) and 

Friction (Fanno flow) – variation of flow properties – Use of tables and charts – Generalised gas dynamics. 

UNIT -III  

NORMAL AND OBLIQUE SHOCKS: Governing equations – Variation of flow parameters across the 

normal and oblique shocks – Prandtl – Meyer relations – Use of table and charts – Applications.  

 

UNIT- IV  

JET PROPULSION: Theory of jet propulsion principle of operation, cycle analysis – Thrust equation – 

Thrust power and propulsive efficiency, use of stagnation state performance of ram jet, turbojet, turbofan and 

turbo prop engines. 

 UNIT -V  

SPACE PROPULSION: Types of rocket engines, theory of rocket propulsion – Propellants-feeding 

systems – Ignition and combustion –Performance study – Staging – Terminal and characteristic velocity – 

Applications – Space flights.  
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 Text Books: 

        1. Anderson, J.D., Modern Compressible flow, McGraw Hill, 2017. 

        2. S.M. Yahya, fundamentals of Compressible Flow, New Age International (P) Limited, New Delhi,    

            2003.  

References:  

       1. P. Hill and C. Peterson, Mechanics and Thermodynamics of Propulsion, Addison – Wesley   

           Publishing company.  

       2. G.P. Sutton, Rocket Propulsion Elements, John wiley, New York. 

       3. V. Ganesan, Gas Turbines, Tata McGraw Hill Publishing Co, New Delhi.  

       4. PR.S.L. Somasundaram, Gas Dynamics and Jet Propulsions, New Age International Publishers. 

       5. V. Babu, Fundamentals of Gas Dynamics, ANE Books India, 2008. 

               6.  Ethirajan Rathakrishnan, Applied Gas Dynamics, Wiley-India Edition. 
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     Course Objectives: 

 To understand the operation of major classes of MEMS devices/systems. 

 To learn the fundamentals of standard micro fabrication techniques and processes. 

 To understand the unique demands, environments and applications of MEMS devices. 

Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe the working principles of micro-sensors and actuators. 

CO2: Explain the application of scaling laws in the design of micro systems. 

CO3: Identify the typical materials used for fabrication of micro systems. 

CO4: Discuss the principles of standard micro fabrication techniques. 

CO5: Analyze various micro electro mechanical systems and their construction. 

 

Syllabus 

Unit – I 

INTRODUCTION: Definition of MEMS, MEMS history and development – micro machining – 

lithography principles & methods, photolithography – structural and sacrificial materials, thin film 

deposition – impurity doping – etching – surface micro machining – wafer bonding  – LIGA. 

MECHANICAL SENSORS AND ACTUATORS: Principles of sensing and actuation, beam and 

cantilever, capacitive sensors, piezo-electric sensors and actuators – measurement of strain, pressure and 

flow, pressure measurement by micro phone – MEMS gyroscopes, shear mode piezo actuator, gripping piezo 

actuator, Inchworm technology. 

 

Unit – II  

THERMAL SENSORS AND ACTUATORS: Thermal energy basics and heat transfer processes, – 

thermisters, thermo devices – thermo couple, micro machined thermo couple probe – Peltier effect heat 

pumps – thermal flow sensors – micro hot plate gas sensors – MEMS thermo vessels – pyro electricity –  

shape memory alloys (SMA), – U-shaped horizontal and vertical electro thermal actuator – thermally 

activated MEMS relay – micro spring thermal actuator –  data storage cantilever. 

 

Unit – III 

MICRO-OPTO-ELECTRO MECHANICAL SYSTEMS: Principle of MOEMS technology – properties 

of light – light modulators, beam splitter, micro lens, micro mirrors – digital micro mirror device (DMD) – 

light detectors – grating light valve (GLV) – optical switch, wave guide and tuning, shear stress 

measurement. 
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Unit – IV 

MAGNETIC SENSORS AND ACTUATORS: Magnetic materials for MEMS and properties – magnetic 

sensing and detection – magneto resistive sensor, hall effect – magneto diodes, magneto transistor – MEMS 

magnetic sensor – pressure sensor utilizing MOKE – mag MEMS actuators – bi directional micro actuator – 

feedback circuit integrated magnetic actuator – large force reluctance actuator – magnetic probe based 

storage device. 

 

Unit – V 

MICRO FLUIDIC SYSTEMS: Applications – considerations on micro scale fluid – fluid actuation 

methods, Dielectrophoresis (DEP), Electro wetting, Electro thermal flow, thermo capillary effect, electro 

osmosis flow, Opto-electro wetting (OEW) – tuning using micro fluidics – typical micro fluidic channel, – 

microfluid dispenser – micro needle – molecular gate – micro pumps. 

CHEMICAL AND BIO MEDICAL MICRO SYSTEMS: Sensing mechanism & principle –  membrane-

transducer materials – chem.-lab-on-a-chip (CLOC) – chemoresistors, chemocapacitors, chemotransistors – 

electronic nose (E-nose) – mass sensitive chemosensors – fluroscence detection – calorimetric spectroscopy. 

 

Text Books: 
1.“MEMS”, NitaigourPremchandMahalik, TMH Publishers, 1

st
 Edition, 2008. 

 

References: 

1.“Foundation of MEMS”, Chang Liu, Prentice Hall Ltd., 2009. 

2.“MEMS and Micro Systems: Design and Manufacture,” Tai-Ran Hsu, TMH Publishers, 2002. 

3.“Introductory MEMS”, TM Adams, R A Layton, Springer International Publishers, 2007 

4.“Fundamentals of Microfabrication”, Marc Madou, CRC press 2002. 
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     Course Objectives: 

 To understand the complex interrelationships between design and manufacturing.  

 To explore and understand basic manufacturing processes.  

  To identify the various process parameters of manufacturing processes. 

      Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Discuss the design rules for manufacturability with economical aspects. 

CO2: Investigate different machining processes to attain design tolerances. 

CO3: Identify the suitable casting method and process parameters for a given component. 

CO4: Design of weldments and bulk forming  processes. 

CO5: Recommend the design parameters for sheet metal forming and processing of plastics . 

 

Syllabus: 

UNIT - I 

Design Philosophy: Design for assembly and evaluation, minimum part   assessment. Design for minimum 

number of parts, development of modular design, minimizing part variations, design of parts to be multi-

functional, multi-use, ease of fabrication. 

General design rules for manufacturability-Basic principles of designing for economical production -  

Creativity in design. 

 

UNIT –II 

Machining processes: Overview of various machining processes-General design rules for machining-Surface 

finish, review of relationship between attainable tolerance grades and different machining processes. Analysis 

of tapers, screw threads, applying probability to tolerances. 

Design for machining - Ease –Redesigning of components for machining ease with suitable examples. 

General design recommendations for machined parts. 

 

UNIT – III 

Metal casting: Appraisal of various casting processes, selection of casting process- General design 

considerations for casting-Casting Tolerance, solidification, simulation in casting design - Product design 

rules for sand casting. Redesign of castings based on parting line considerations, redesigning cast. 

 

UNIT –IV 

Metal joining: Appraisal of various welding processes, factors in design of weldments – General design 

guidelines-Pre and post treatment of welds effects of thermal stresses in weld joints-Design of brazing and 

soldering joints. 

Forging: Design factors for forging – Closed die forging design – Parting lines of dies – Drop forging die 

design – General design recommendations. Keeler Goodman forging line diagram. 
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UNIT - V 

Extrusion: Design guide lines extruded sections, Design factors for direct, indirect and hydraulic extrusion 

Sheet metal work : Design principles for piercing, blanking, bending Die design for blanking and piercing. 

Design factors of drawing process.  

Plastics: Visco elastic and creep behaviour in plastics-design guidelines for plastic components-Design  

considerations for injection moulding – Design guidelines for machining and joining of plastics. 

 

Text Books: 

1. “Product Design for Manufacture and Assembly”, Geoffrey Boothroyd, Peter Dewhurst, Winston A  

     Knight, CRC Press, 3
rd

 Edition, 2010. 

2. “Design for Manufacture: Strategies, Principles and Techniques”, John Corbett, Mike Dooner, John  

     Meleka, Christopher Pym, Pearson Education. 

 

 

References: 

      1.“Design for Manufacturability Handbook”, James G. Bralla, McGraw Hill, 2
nd

 Edition, 1998 

      2. “ASM Handbook – Material Selection and Design”, George E Dieter, ASM International, Vol. 20,  

           1997. 

      3.Spotts M.F., “Dimensioning and Tolerance for Quantity Production”, Prentice Hall Inc., 1983. 
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       Course Objectives: 

● To attain the knowledge on basic concepts of Automation.  

● To learn about line balancing methods. 

● To understand the concepts of material handling systems. 

● To learn the concepts of adaptive control systems. 

 

 Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Discuss the different fundamental concepts of automation and its tools. 

CO2: Analyze the automated flow lines & line balancing methods. 

CO3: 
Classify the automated material handling, automated storage and retrieval systems in 

industries. 

CO4: Explain the working of adaptive control systems for temperature, vibration, forces etc. 

CO5: Describe various automated inspection methods. 

 

Syllabus: 

UNIT – I 

INTRODUCTION: Types and strategies of automation - Pneumatic and hydraulic components, circuits -

Automation in machine tools, mechanical feeding and tool changing and machine tool control. 

AUTOMATED FLOW LINES: Methods of part transport, transfer mechanism, buffer storage-control 

function, Design and fabrication considerations. 

 

UNIT –II 

ANALYSIS OF AUTOMATED FLOW LINES - General terminology and analysis of transfer lines 

without and with buffer storage-partial automation, implementation of automated flow lines-Geneva 

mechanism. 

ASSEMBLY SYSTEM AND LINE BALANCING: Assembly process and systems, assembly line, line 

balancing methods, ways of improving line balance, flexible assembly lines. 

 

UNIT – III 

AUTOMATED MATERIAL HANDLING AND STORAGE SYSTEMS: Types of equipment, functions-

analysis and design of material handling systems, conveyor systems, automated guided vehicle systems 

Automated storage and retrieval systems-work in process storage, interfacing handling and storage with 

manufacturing. 

 

UNIT –IV 

ADAPTIVE CONTROL SYSTEMS: Introduction, adaptive control with optimization, adaptive control 

with constraints-application of adaptive control in machining operations. 
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 Consideration of various parameters such as cutting force, temperatures, vibration and acoustic emission in 

the adaptive controls systems. 

 

UNIT – V 

AUTOMATED   INSPECTION:  Fundamentals types of inspection methods, procedure, accuracy and 

equipment, Coordinate Measuring Machines - Constructional detail, Programming and Operation, Machine 

Vision. 

 

Text Books: 

    1.Automation, Production Systems and Computer Integrated  Manufacturing : M.P.GROOVER,/PE/PHI 

    2.Numerical Control and Computer Aided Manufacture by Pressman and Williams/john wiley/1977 

 

References: 

            1.Computer Control of Manufacturing Systems by  YoramCoren ,McGraw Hill Education  India        

            2. CAD / CAM by Mikell P Groover and Emory W Zimmers/prentice hall/1 dec 1983 

            3.Manufacturing and Automation Technology by R. Thomas Wright/good heart –willcox pub/ june 2006 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/Manufacturing-Automation-Technology-Thomas-Wright/dp/1590704843?tag=uuid10-20
https://www.amazon.com/Manufacturing-Automation-Technology-Thomas-Wright/dp/1590704843?tag=uuid10-20
https://bookauthority.org/author/R.-Thomas-Wright
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      Course Objectives: 

 To familiarize the fundamentals of  CAD/CAM software. 

 To provide necessary skills for numerical analysis of structural, heat transfer and fluid flow problems 

using analysis package. 

 To understand the NC codes for simple turning and milling operations through simulation package. 

 

 Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Analyze various types of 2D and 3D trusses by static and dynamic analysis using ANSYS. 

CO2: Solve the static problems involving corner bracket and cylinder components. 

CO3: Examine the beams with various end conditions subjected to static load. 

CO4: Analyze various thermal properties of bodies with different geometries. 

CO5: Compose NC code for turning and pocket milling operations. 

      List of Experiments 

1. Static analysis of 2D truss 

2. Static analysis of 3D truss 

3. Static analysis of corner bracket 

4. Static analysis of  an Axis-symmetric component (Cylinder). 

5. Dynamic analysis of  2D truss 

6. Dynamic analysis of  3D truss 

7. Static Analysis of 3D structure 

8. Structural Analysis of a Cantilever Beam 

9. Structural Analysis of a Fixed Beam 

10. Structural Analysis of a Overhanging Beam 

11. Steady state heat transfer analysis on Circular rod 

12. Steady state heat transfer analysis on rectangular plate with a central circular hole 

13. Transient heat transfer analysis on rectangular plate with a central circular hole 

14. Generation of NC code for turning operation 

15. Generation of NC code for pocket milling operation 
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       Course Objectives: 

 To impart knowledge on various concepts of Operations Research. 

 To understand mathematical models used in Operations Research.  

 To understand the techniques constructively for making effective decisions. 

        

       Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe the various operations research models and their applications. 

CO2: 
Solve the various engineering and managerial problems of  LPP, transportation, assignment, 

sequencing and replacement. 

CO3: Apply game theory in different competitive situations. 

CO4: Solve the problems related to theories of waiting line and inventory models.  

CO5: 
Apply the principles of  dynamic programming and simulation framework to solve various 

decision making situations. 

 

Syllabus: 

UNIT –I 

Development, Definition, Characteristics and phases, Types of operation research models, Applications.  
LINEAR PROGRAMMING PROBLEM: Linear programming problem formulation - Graphical solution -

Simplex method -Artificial variables techniques -Two–phase method - Big-M method - Special cases: 

degeneracy, multiple optimal solution, infeasibility and  unbounded solution, duality principle. 
 

UNIT – II 

TRANSPORTATION PROBLEMS: Formulation - Initial and optimal solutions for balanced and 

unbalanced transportation problems – Degeneracy in transportation problems. 
ASSIGNMENT PROBLEMS: Formulation - Optimal solution - Variants of assignment problem- Traveling 

salesman problem.  

SEQUENCING: Introduction, flow – Shop sequencing, n jobs through two machines, n jobs through three 

machines - Job shop sequencing, two jobs through „m‟ machines. 

 

UNIT – III 

REPLACEMENT: Introduction – Replacement of items that deteriorate with time, when money value is not 

counted and counted, replacement of items that fail completely, group replacement. 

THEORY OF GAMES: Introduction – Mini. max (max. mini) – Criterion and optimal strategy, solution of 

games with saddle points, rectangular games without saddle points, 2 x 2 games, dominance principle, m x 2 

& 2 x n games , graphical method.                                                                             
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UNIT-IV 

WAITING LINES: Introduction – Single channel, Poisson arrivals, exponential service times, with infinite 

population and finite population models, multichannel, Poisson arrivals ,  exponential service times with 

infinite population single channel Poisson arrivals.  

INVENTORY: Introduction, Deterministic inventory models – Static economic order quantity models, 

Dynamic economic order quantity models - Probabilistic Inventory Models – Continuous review models, 

single period models and multi period models, P-System, Q-System.  
 

UNIT – V 

DYNAMIC PROGRAMMING: Introduction – Bellman‟s principle of optimality, applications of dynamic 

programming, capital budgeting problem, shortest path problem, linear programming problem.                                                                                                                                                  

SIMULATION: Definition, types of simulation models, phases of simulation, applications of simulation, 

inventory and queuing problems, advantages and disadvantages, simulation languages, problems on inventory 

and queuing models. 

 

Text Books: 

    1.“Operations Research,” S.D.Sharma, Kedarnath,Ramnath&Co, 5
th
edition, 2008. 

    2.“Operations Research -An Introduction” H.A. Taha., PHI, 8
th
 edition, 2008 

 

References:   

    1.“Operations Research Theory &Applications” J.K.Sharma, Macmillan, 6
th
 edition, 2013. 

    2.“Operations Research,” A.M. Natarajan, P. Balasubramani, A. Tamilarasi, Pearson Education, 2
nd

 edition,     

          2014 

    3.“Operations Research,” Methods & Problems, Maurice Saseini, ArhurYaspan& Lawrence Friedman, 1
st
   

         edition, 1959  

    4.“Operations Research,” R.Pannerselvam, PHI Publications, 2
nd

 edition, 2009. 

          5.“Operations Research,” S Kalavathy, Vikas Publishers, 4
th
 edition, 2013. 
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           Course Objectives: 

● To familiarize the concepts of Computational Fluid Dynamics 

● To learn  numerical techniques for solving the partial differential equations governing the   

       fluid flow. 

● To learn the methods to solve complicated problems by using the techniques of CFD 

● To learn the concept of finite difference and finite volume methods. 

 

Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Identify different application of CFD.  

CO2: Analyze governing equations of fluid dynamics using CFD. 

CO3: 
Examine the behavior of hyperbolic, parabolic and elliptic equations by using explicit and 

implicit approaches. 

CO4: Evaluate the transformed governing equations using boundary conditions.  

CO5: Asses the linear 3D FVD schemes in fluid flow problems. 

 

Syllabus: 

UNIT-I          

INTRODUCTION: History and Philosophy of “Computational Fluid Dynamics(CFD)”  CFD as a design 

Tool Applications of CFD in engineering. 

UNIT -II          

GOVERNING EQUATIONS OF FLUID DYNAMICS: Models of the flow  The substantial derivative  

Physical meaning of the divergence of velocity The continuity equation The momentum equation  The 

energy equation Governing equations for fluid dynamics, Navier-Stokes equations for viscous flow, Euler 

equations for inviscid flow   Physical boundary conditions  Governing equations suited for CFD, 

conservation form of the equations, shock fitting and shock capturing Time marching and space marching. 

UNIT- III     

MATHEMATICAL BEHAVIOR OF PARTIAL DIFFERENTIAL EQUATIONS: Classification of 

quasi-linear partial differential equations  General behaviour of hyperbolic, parabolic and elliptic equations. 

BASIC ASPECTS OF DISCRETIZATION: Introduction to finite differences Finite difference equations 

using Taylor series expansion and polynomials  Explicit and implicit approaches Errors and an analysis of 

stability. 

 

UNIT –IV 

GRIDS WITH APPROPRIATE TRANSFORMATION: General transformation of the equations   

Metrics and Jacobians  The transformed governing equations of the CFD Boundary fitted coordinate 

systems  Algebraic and elliptic grid generation techniques Adaptive grids. 
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FINITE DIFFERENCE FORMULATIONS: Parabolic partial differential equations, elliptic equations and 

hyperbolic Equations.         

 

UNIT -V           

FINITE VOLUME METHOD FOR UNSTRUCTURED GRIDS: General description of the finite volume 

method, Cell Centered and Nodal point schemes Two - Dimensional Heat conduction with Triangular 

Elements   Flux vector splitting scheme. 

Text Books: 

1. Anderson, J.D.(Jr), Computational Fluid Dynamics The Basics with Applications, McGraw-Hill,Inc.   

     ,2017. 

 2. Hoffman, K.A., and Chiang, S.T., Computational Fluid Dynamics, Vol. I, II andIII, Engineering    

     Education System, Kansas, USA, 2000. 

 

References: 

1.Versteeg, H.K. and Malalasekara, W., An Introduction to Computational Fluid Dynamics: The Finite    

    Volume   Method, 2
nd

 Edition, Pearson Education, 2008. 

2.Chung, T.J., Computational Fluid Dynamics,2
nd

  Edition ,Cambridge University Press, 2010. 

3.Richard Pletcher, John Tannehill and Dale Anderson, `Computational Fluid Mechanics and    

    HeatTransfer, 3
rd

  Edition, CRC Press, 2013. 
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Course Objectives: 

● To study the classification of nano materials. 

● To understand the properties of nano materials. 

● To gain the knowledge on characterization techniques like SEM, TEM and XRD. 

● To impart the knowledge on the synthesis methods. 

 

Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Discuss the applications of nano materials in engineering and few other fields. 

CO2: Describe the mechanical, electrical, thermal and physical properties of nano materials. 

CO3: Explain the synthesis and fabrication techniques of nano particles. 

CO4: Discuss the uses of characterization techniques such as spectroscopy, SEM, TEM and XRD. 

CO5: Describe carbon nano technology and its various applications.  

 

Syllabus: 

UNIT-I  

INTRODUCTION: 

History of nano science- definition of nano meter, nano materials, nano technology-Classification of nano 

materials-Crystal symmetries, crystal directions, crystal planes-Band structure-Applications in material 

science, biology and medicine, surface science, energy and environment-Applications of nano structured thin 

fins, applications of quantum dots. 

         

UNIT-II  

PROPERTIES OF MATERIALS: Mechanical properties, electrical properties, dielectric properties, 

thermal properties, magnetic properties, opto electronic properties. Effect of size reduction on properties, 

electronic structure of nano materials.         

  

UNIT-III  

SYNTHESIS AND FABRICATION: Synthesis of bulk polycrystalline samples, growth of single crystals. 

Synthesis techniques for preparation of nano particle – Bottom Up Approach – sol gel synthesis, hydro 

thermal growth, thin film growth, PVD and CVD. Top Down Approach – Ball milling, micro fabrication, 

lithography. Requirements for realizing semiconductor nano structures, growth techniques for nano structures. 

 

UNIT-IV  

CHARACTERIZATION TECHNIQUES:X-Ray diffraction and Scherrer method, scanning electron 

microscopy, transmission electron microscopy, scanning probe microscopy, atomic force microscopy, piezo 

response microscopy, X-ray photo electron spectroscopy, XANES and XAFS, angle resolved photoemission 

spectroscopy, diffuse reflectance spectra, photo luminescence spectra, Raman spectroscopy. 
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UNIT-V  

CARBON NANO TECHNOLOGY: Characterization of carbon allotropes, synthesis of diamond – 

nucleation of diamond, growth and morphology. Applications of nano crystalling diamond films, grapheme, 

applications of carbon nano tubes. 

 

Text Books: 

  1.Nano science and nano technology by M.S RamachandraRao, Shubra Singh, Wiley publishers. 

          2.Introduction to Nanoscience and Nanotechnology by k.k chattopadhyay/A.N Banerjee/PHI 

References: 

  1. Introduction to Nano Technology by Charles P. Poole, Jr., Frank J.Owens, Wiley publishers. 

  2.Nanotechnology by Jermy J Ramsden, Elsevier publishers. 

  3.Nano Materials- A.K.Bandyopadhyay/ New Age International 
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Course Objectives: 

 To understand the importance of rapid prototyping in manufacturing. 

 To understand slicing methods for rapid prototyping. 

 To learn liquid, powder and solid based rapid prototyping processes. 
Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Describe rapid prototyping and tooling systems. 

CO2: Recommend the part orientation and slicing methods for rapid prototyping of given part. 

CO3: Identify process parameters of liquid based rapid prototyping to improve the quality. 

CO4: Illustrate powder and solid based rapid prototyping processes. 

CO5: Identify process parameters for powder and solid based rapid prototyping. 

 

Syllabus: 

UNIT-I          

Introduction to Rapid Prototyping/Tooling: Definition - History and development - Classification of Rapid 

Prototyping/Tooling systems - Indirect Rapid Tooling - Applications of RP/T.  
 

UNIT -II          

Data processing for Rapid Prototyping: Data interfacing for Rapid Prototyping/Tooling - Part orientation 

and support generation -  Model slicing and contour data organization, direct and adaptive slicing.  
 

UNIT- III 

Liquid based Rapid Prototyping Systems: Principles and Processes - Stereo Lithography Apparatus 

(SLA), Solid Ground Curing (SGC), Solid Creation System (SCS), E-DARTS system, Perfactory, Multi Jet 

Modeling and Rapid Freeze prototyping. 
 

UNIT -IV           

Solid based Rapid Prototyping Systems: Principles and Processes –Laminated Object Manufacturing 

(LOM), Fused Deposition Modeling (FDM), Paper Lamination Technology (PLT), CAM–LEM‟s CL,   Offset 

Fabbers system,  Shape Deposition Manufacturing process (SDM) and Ultrasonic Consolidation (UC).  
 

UNIT -V      

Powder based Rapid Prototyping Systems: Principles and Processes – Selective Laser Sintering (SLS), 

Three Dimensional Printing (3DP), Laser Engineering Net Shaping (LENS), Direct Shell Production Casting 

(DSPC), Multiphase Jet Solidification (MJS), and Electron Beam Melting (EBM). 
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Text Books: 

    1.C K Chua, K F Leong, C S Lim, Rapid Prototyping: Principles and Applications, 2/e, World Scientific,   

       2003. 

          2.P.K. Venu Vinod and Weiyin Ma, Rapid Prototyping – Laser based and other Technologies, 1/e, Springer   

             Science+ Business Media, LLC, 2004.  

References: 

    1.Rafiq I. Noorani, Rapid Prototyping: Principles and Applications, 1/e, John Wiley & Sons, 2006 

    2.Paul F. Jacobs, Rapid Prototyping and Manufacturing: Fundamentals of Stereolithography, 1/e, Society    

       of  Manufacturing Engineers, 1992 

    3.D T Pham, S S Dimov, Rapid Manufacturing, 1/e, Springer Verlog, 2001 
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Course Objectives: 

 To understand the concepts of production and service systems. 

 To learn about various forecasting techniques. 

 To learn various inventory concepts and models.  

 

Course Outcomes: 

On Completion of the course, the students will be able to- 

CO1: Explain the elements of production planning and control. 

CO2: Investigate various forecasting techniques for manufacturing and service sectors. 

CO3: Use the appropriate inventory model for various industrial circumstances. 

CO4: Create the optimized route and schedule for the product to achieve the desired objectives.  

CO5: 
Discuss the dispatch and control activities for production process, and also applications of  

computers in production planning and control.  

 

Syllabus: 

UNIT – I 

INTRODUCTION: Definition – Objectives and functions of production planning and control – Elements of 

production control – Types of production – Organization of production planning and control department – 

Internal organization of department.  

 

UNIT – II  

Forecasting – Importance of forecasting – Types of forecasting, their uses – General principles of forecasting 

– Forecasting techniques – Qualitative methods and quantitative methods.  

 

UNIT – III 

Inventory management – Functions of inventories – Relevant inventory costs – ABC analysis – VED analysis 

– EOQ model – Inventory control systems – P-Systems and Q-Systems– Introduction to MRP I, MRP II, 

ERP, LOB (Line of Balance), JIT and KANBAN system.  

 

 

UNIT – IV  

Routing – Definition – Routing procedure –Route sheets – Bill of material – Factors affecting routing 

procedure, schedule –Definition – Difference with loading Scheduling policies – Techniques, standard 

scheduling methods -  Line Balancing, aggregate planning, chase planning. 

 

UNIT – V  

PRODUCTION CONTROLLING ASPECTS 
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Dispatching – Activities of dispatcher – Dispatching procedure, expediting – Follow up – Definition – Reason 

for existence of functions – Types of follow up – Applications of computer in production planning and 

control. 

 

Text Books: 

    1.Elements of Production Planning and Control, Samuel Eilon, 1962. 

    2.Manufacturing, Planning and Control, Partik Jonsson Stig-Arne Mattsson, Tata McGraw-Hill, 2011. 

 

References: 

    1.Inventory Control Theory and Practice,  Martin K. Starr and David W.Miller, 1962 

    2.Production Planning and Control, Mukhopadhyay, PHI, 2015 

    3.Production Control A Quantitative Approach, John E. Biegel, 1971 (2
nd

 edition) 

    4.Production Control, Moore, 1959 (2
nd

 edition) 

 

 

 

 

 


