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SEMESTER-VII

[BTOE-71] QUALITY MANAGEMENT
UNIT-1 Quality Concepts:
Evolution of Quality Control, concept change, TQM Modern concept, Quality concept in design, Review of design,
Evolution of proto type. Control on Purchased Product Procurement of various products, evaluation of supplies, capacity
verification, Development of sources, procurement procedure. Manufacturing Quality Methods and techniques for
manufacture, inspection and control of product, quality in sales and services, guarantee, analysis of claims.

UNIT-I1 Quality Management :

Organization structure and design, quality function, decentralization, designing and fitting, organization for different type
products and company, economics of quality value and contribution, quality cost, optimizing quality cost, seduction
program. 3 Human Factor in quality (11) Attitude of top management, cooperation of groups, operators attitude,
responsibility, causes of apparatus error and corrective methods.

UNIT-I11 Control Charts:

Theory of control charts, measurement range, construction and analysis of R charts, process capability study, use of
control charts. 5 Attributes of Control Chart Defects, construction and analysis of charts, improvement by control chart,
variable sample size, construction and analysis of C charts.

UNIT -1V

Defects diagnosis and prevention defect study, identification and analysis of defects, correcting measure, factors
affecting reliability, MTTF, calculation of reliability, building reliability in the product, evaluation of reliability,
interpretation of test results, reliability control, maintainability, zero defects, quality circle.



UNIT -V
ISO-9000 and its concept of Quality Management
ISO 9000 series, Taguchi method, JIT in some details.

Text / Reference Books:

1. Lt. Gen. H. Lal, “Total Quality Management”, Eastern Limited, 1990.

2. Greg Bounds, “Beyond Total Quality Management”, McGraw Hill, 1994.
3. Menon, H.G, “TQM in New Product manufacturing”, McGraw Hill 1992.

COMPUTER AIDED DESIGN (CAD)

UNIT-I

Introduction: Introduction to CAD/CAED/CAE, Elements of CAD, Essential requirements of CAD, Concepts of integrated
CAD/CAM, Necessity & its importance, Engineering Applications Computer Graphics-1 CAD/CAM systems, Computer Graphics-I
Graphics Input devices-cursor control Devices, Digitizers, Keyboard terminals, Image scanner, Speech control devices and Touch,
panels, Graphics display devicesCathode Ray Tube, Random & Raster scan display, Color CRT monitors, Direct View Storage
Tubes, Flat Panel display, Hard copy printers and plotters

UNIT-II

Computer Graphics-11 Graphics standards, Graphics Software, Software Configuration, Graphics Functions, Output primitives-
Bresenham's line drawing algorithm and Bresenham's circle generating algorithm Geometric Transformations: World/device
Coordinate Representation, Windowing and clipping, 2 D Geometric transformations-Translation, Scaling, Shearing, Rotation &
Reflection Matrix representation, Composite transformation, 3 D transformations, multiple transformation . 8 UNIT-11l Curves:
Curves representation, Properties of curve design and representation, Interpolation vs approximation, Parametric representation of
analytic curves, Parametric continuity conditions, Parametric representation of synthetic curves-Hermite cubic splines-Blending
function formulation and its properties, Bezier curves-Blending function formulation and its properties, Composite Bezier curves, B-
spline curves and its properties, Periodic and non-periodic B-spline curves

UNIT-IV

3D Graphics: Polygon surfaces-Polygon mesh representations, Quadric and Superquadric surfaces and blobby objects; Solid
modeling-Solid entities, Fundamentals of Solid modeling-Set theory, regularized set operations; Half spaces, Boundary
representation, Constructive solid geometry, Sweep representation, Color models. Basic application commands for 2d drafting
software like AutoCAD/Draftsight (any one)&3d solid modeling software Solidworks/Autodesk Inventor/PTC Creo /Catia (Any
one)etc.

UNIT-V

Finite Element Analysis: Basic concept of the finite element method, comparison of FEM with direct analytical solutions; Steps in
finite element analysis of physical systems, Finite Element analysis of 1-D problems like spring, bar, truss and beam elements
formulation by direct approach; development of elemental stiffness equations and their assembly, solution and its post processing.

Books and References:

1. Computer Graphics, by Hearn & Baker, Prentice Hall of India
2. CAD/CAM, by Groover and Zimmers, Prentice Hall India Ltd.
3. CAD/CAM :Theory and Practice, by Zeid, McGraw Hill

4. CAD/CAM: Computer Aided Design and Manufacturing, by Groover, Pearson India



5. Mathematical Elements for Computer Graphics, buy Rogers and Adams, McGraw

AUTOMOBILE ENGINEERING
UNIT-I

Introduction: Basic concepts of Automobile Engineering and general configuration of an automobile, Power and Torque
characteristics. Rolling, air and gradient resistance. Tractive effort. Gear Box. Gear ratio determination. 6 UNIT-II

Transmission System: Requirements. Clutches. Torque converters. Over Drive and free wheel, Universal joint. Differential Gear
Mechanism of Rear Axle. Automatic transmission, Steering and Front Axle. Castor Angle, wheel camber & Toe-in, Toe-out etc..
Steering geometry. Ackerman mechanism, Understeer and Oversteer.

UNIT-I

Braking System: General requirements, Road, tyre adhesion, weight transfer, Braking ratio. Mechanical brakes, Hydraulic brakes.
Vacuum and air brakes. Thermal aspects. 5 Chasis and Suspension System: Loads on the frame, Strength and stiffness, Independent
front & rear suspension, Perpendicular arm type, Parallel arm type, Dead axle suspension system, Live axis suspension system,Air
suspension & shock absorbers.

UNIT-IV

Electrical System : Types of starting motors, generator & regulators, lighting system, Ignition system, Horn, Battery etc. 5 Fuel
Supply System: Diesel & Petrol vehicle system such as Fuel Injection Pump, Injector & Fuel Pump, Carburetor etc. MPFI.

UNIT-V

Emission standards and pollution control : Indian standards for automotive vehicles-Bharat | and |1, Euro-I and Euro-1I norms, fuel
quality standards, environmental management systems for automotive vehicles, catalytic converters, fuel additives and modern
trends in automotive engine efficiency and emission control. 5 Maintenance system: Preventive maintenance, break down
maintenance and over hauling.

2 Books and References:

1. Automotive Engineering- Hietner

2. Automobile Engineering - Kripal Singh.

3. Automobile Engineering - Narang.

4. Automobile Engineering —TTTI, Pearson India

5. Automotive Mechanics-



COMPUTER AIDED MANUFACTURING (CAM)

UNIT-I

Introduction to Automation: Automated Manufacturing system; Need of automation, Basic elements of automation, Levels of
automation, Automation Strategies, Advantages & disadvantages of automation, Historical development and future trends.

UNIT-I

Fundamental of Numerical Control, elements of NC machine tools, classification of NC machine tools, Advantages, suitability and
limitations of NC machine tools, Application of NC system. Definition and designation of control axes, Constructional details of
Numerical Control Machine Tools, MCU structure and functions, Methods of improving accuracy and productivity using NC.

UNIT -1

Computer Numerical Control (CNC) : Features of CNC, Elements of CNC machines, the machine control unit for CNC , Direct
Numerical Control(DNC) and Adaptive Controls. System Devices: Drives, Feedback devices, Counting devices, DAC and ADCs,
Interpolator systems, Control loop circuit elements in PTP system, Contouring system, Incremental and absolute systems.

UNIT —IV

NC Part Programming- (a) Manual (word address format) programming Examples Drilling, Turning and Milling; canned cycles,
Subroutine, and Macro. (b) Computer Assisted Part programming (APT) Geometry, Motion and Additional statements, Macro-
statement.

8 UNIT-V

Computer Integrated manufacturing system , Group Technology, Flexible Manufacturing System, Computer aided process
planning-Retrieval and Generative System. Types and generations of Robots, Structure and operation of Robot, Robot applications.



Books and References :

1. Automation, Production System and Computer Integrated Manufacturing, by Mikell P. Grover, Prentice Hall of India Pvt Ltd.
2. CAD/CAM — Theory and Practice, by Ibrahim Zeid, McGraw Hill

3. Computer Aided Manufacturing, by Cheng, Pearson India

4. CAD/CAM: Principles and Oerations, by P. N. Rao, McGraw Hill

5. CAD/CAM: Computer Aided Design and Manufacturing, by M. Groover, Pearson India.

MECHANICAL SYSTEM DESIGN
UNIT-I

Engineering process and System Approach Basic concepts of systems, Attributes characterizing a system, types of system,
Application of system concepts, Advantages of system approach, Problems concerning systems, Concurrent engineering, A case
study-Viscous lubrication system in wire drawing. 4 Problem Formulation :Nature of engineering problems, Need statement,
hierarchical nature of systems, hierarchical nature of problem environment, problem scope and constraint, A case study: heating duct
insulation system, high speed belt drive system.

UNIT-I

System Theories: Introduction, System Analysis, Black box approach, state theory approach, component integration approach,
Decision process approach, A case study- automobile instrumentation panel system. 4 System modeling Introduction, Model types
and purpose, linear systems, mathematical modeling, concepts, A case study compound bar system.

UNIT-II

Graph Modeling and Analysis Graph Modeling and analysis process, path problem, Network flow problem, A case study: Material
handling system. 4 Optimization Concepts Optimization processes, Selection of goals and objectives-criteria, methods of
optimization, analytical, combinational, subjective. A case study: aluminium extrusion system.

UNIT-IV



System Evaluation Feasibility assessment, planning horizon, time value of money, Financial analysis, A case study: Manufacture of
maize starch system. 4 Calculus Method for Optimization Model with single decision variable, model with two decision variables,
model with equality constraints, model with inequality constraints, A case study: Optimization of an insulation system.

UNIT-V

Decision Analysis Elements of a decision problem, decision making, under certainty, uncertainty risk and conflict probability,
density function, Expected monetary value, Utility value, Baye®s theorem, A case study: Installation of machinery. 4 System
Simulation Simulation concepts, simulation models, computer application in simulation, spread sheet simulation, Simulation
process, problem definition, input model construction and solution, limitation of simulation approach, A case study: Inventory
control in production plant.

Books and References:

1. Design and Planning of Engineering systems-DD Reredith, KV Wong, RW Woodhead, and RR Worthman, Prentice Hall Inc.,
Eaglewood Cliffs, New Jerse

2. Engineering Design, by Dieter, McGraw Hill
3. Design Engineering-JR Dixon, TMH, New Delhi
4. An Introduction to Engineering Design Method-V Gupta and PN Murthy, TMH, New Delhi

5. Engineering Design-Robert Matousck, Blackie and son ltd. Glasgow

CAD/ CAM LAB
Total TEN Experiments are to carried out. FIVE Experiments each from CAD and CAM.
A. CAD Experiments
1. Line Drawing or Circle Drawing experiment: Writing and validation of computer program.
2.Geometric Transformation algorithm experiment for translation/rotation/scaling: Writing and validation of computer
program.
3.Design of machine component or other system experiment: Writing and validation of computer program.
4. Understanding and use of any 3-D Modeling Software commands.
5. Pro/E/ldea etc. Experiment: Solid modeling of a machine component
6. Writing a small program for FEM for 2 spring system and validation of program or using a FEM Package
7. Root findings or curve fitting experiment: Writing and validation of computer program.
8. Numerical differentiation or numerical integration experiment: Writing and validation of computer program.

B. CAM Experiments

1. To study the characteristic features of CNC machine

2. Part Programming (in word address format) experiment for turning operation (including operations such as grooving
and threading) and running on CNC machine

3. Part Programming (in word address format or ATP) experiment for drilling operation (point to point) and running on
CNC machine

4. Part Programming (in word address format or ATP) experiment for milling operation (contouring) and running on
CNC machine

5. Experiment on Robot and programs

6. Experiment on Transfer line/Material handling

7. Experiment on difference between ordinary and NC machine, study or retrofitting

8. Experiment on study of system devices such as motors and feedback devices

9. Experiment on Mecatronics and controls



I.C. ENGINES AND AUTOMOBILE LAB

Experiments : Say minimum 10 experiments out of following in depth and details.

1. Performance Analysis of Four stroke S.I. Engine- Determination of indicated and brake thermal efficiency, specific
fuel consumption at different loads, Energy Balance.

2. Determination of Indicated H.P. of I.C. Engine by Morse Test.

3. Performance Analysis of Four stroke C.l. Engine- Determination of indicated and brake thermal efficiency, specific
fuel consumption at different loads, Energy Balance.

4. Study & experiment on Valve mechanism.

5. Study & experiment on Gear Box.

6. Study & experiment on Differential Gear Mechanism of Rear Axle.

7. Study & experiment on Steering Mechanism.

8. Study & experiment on Automobile Braking System.

9. Study & experiment on Chassis and Suspension System.

10. Study & experiment on Ignition system of 1.C. Engine.

11. Study & experiment on Fuel Supply System of S.I. Engines- Carburetor, Fuel Injection Pump and MPFI.

12. Study & experiment on Fuel Supply System of C.I. Engines- Injector & Fuel Pump.

13. Study & experiment on Air Conditioning System of an Automobile.

14. Comparative study of technical specifications of common small cars (such as Maruti Swift, Hyundai 120, Cheverlet
Aveo, Tata Indica, Ford Fusion etc.

15. Comparative study & technical features of common scooters & motorcycles available in India.

16. Visit of an Automobile factory.

17. Visit to a Modern Automobile Workshop.

18. Experiment on Engine Tuning.

19. Experiment on Exhaust Gas Analysis of an 1.C. Engine.

SEMESTER-VIII

ADVANCED WELDING TECHNOLOGY

UNIT-I

Introduction: Welding as compared with other fabrication processes, Importance and
Application of welding, classification of welding processes, Health & safety measures in
Welding.

Welding Power Sources: Physics of welding Arc, Basic characteristics of power sources for
various arc welding processes, Transformer, rectifier and generators.

Physics of Welding Arc: Welding arc, arc initiation, voltage distribution along the arc, arc



characteristics, arc efficiency, heat generation at cathode and anode, Effect of shielding gas on
arc, isotherms of arcs and arc blow.

Metal Transfer: Mechanism and types of metal transfer in various arc welding processed
UNIT-II

Welding Processes: Manual Metal Arc Welding (MMAW), TIG, MIG, Plasma Arc,
Submerged Arc Welding, Electrogas and Electroslag, Flux Cored Arc Welding, Resistance
welding, Friction welding, Brazing, Soldering and Braze welding processes, Laser beam
welding, Electron beam welding, Ultrasonic welding, Explosive welding, Friction Stir Welding,
Underwater welding & Microwave welding.

UNIT-I1

Heat Flow Welding: Calculation of peak temperature; Width of Heat Affected Zone (HAZ);
cooling rate and solidification rates; weld thermal cycles; residual stresses and their
measurement; weld distortion and its prevention.

UNIT-IV

Repair & Maintenance Welding: Hardfacing, Cladding, Surfacing, Metallizing processes and
Reclamation welding.

Weldability: Effects of alloying elements on weld ability, welding of plain carbon steel, Cast
Iron and aluminum. Micro & Macro structures in welding.

UNIT-V

Weld Design : Types of welds & joints, Joint Design, Welding Symbols, weld defects,
Inspection/testing of welds, Introduction to Welding Procedure Specification & Procedure

Qualification Record.

Books and References:

1. Welding and Welding Technology, by- Richard L. Little, McGraw Hill Education.
2. Welding Principals and Practices, by- Edwars R. Bohnart, McGraw Hill Education.
3. Welding Engineering and Technology, by- R. S. Parmar, Khanna Publishsers.

4. Welding Handbooks (Vol. I & I1).

POWER PLANT ENGINEERING
UNIT-I



Introduction

Power and energy, sources of energy, review of thermodynamic cycles related to power plants,
fuels and combustion calculations.

Load estimation, load curves, various terms and factors involved in power plant calculations.
Effect of variable load on power plant operation, Selection of power plant units.

Power plant economics and selection

Effect of plant type on costs, rates, fixed elements, energy elements, customer elements and
investor.s profit; depreciation and replacement, theory of rates. Economics of plant selection,
other considerations in plant selection.

UNIT-II

Steam power plant

General layout of steam power plant, Power plant boilers including critical and super critical
boilers. Fluidized bed boilers, boilers mountings and accessories, Different systems such as coal
handling system, pulverizers and coal burners, combustion system, draft, ash handling system,
Dust collection system, Feed water treatment and condenser and cooling towers and cooling
ponds, Turbine auxiliary systems such as governing, feed heating, reheating , flange heating and
gland leakage. Operation and maintenance of steam power plant, heat balance and efficiency,
Site selection of a steam power plant.

UNIT-11I

Diesel power plant

General layout, Components of Diesel power plant, Performance of diesel power plant, fuel
system, ubrication system, air intake and admission system, supercharging system, exhaust
system, diesel plant operation and efficiency, heat balance, Site selection of diesel power plant,
Comparative study of diesel power plant with steam power plant.

Gas turbine power plant

Layout of gas turbine power plant, Elements of gas turbine power plants, Gas turbine fuels,
cogeneration, auxiliary systems such as fuel, controls and lubrication, operation and
maintenance, Combined cycle power plants, Site selection of gas turbine power plant
UNIT-IV

Nuclear power plant

Principles of nuclear energy, Lay out of nuclear power plant, Basic components of nuclear
reactions, nuclear power station, Nuclear waste disposal, Site selection of nuclear power plants.
Hydro electric station Hydrology, Principles of working, applications, site selection,
classification and arrangements, hydro-electric plants, run off size of plant and choice of units,
operation and maintenance, hydro systems, interconnected systems.

Non Conventional Power Plants

Introduction to non-conventional power plants (Solar, wind, geothermal, tidal)etc.

UNIT-V

Electrical system

Generators and generator cooling, transformers and their cooling, bus bar, etc.
Instrumentation

Purpose, classification, selection and application, recorders and their use, listing of various
control rooms.

Pollution

Pollution due to power generation

2

Books and References:

1. Power Plant Engineering, by F.T. Morse, Affiliated East-West Press Pvt. Ltd

. Power Plant Engineering by Hedge, Pearson India

. Power Plant Technology, by Wakil, McGraw Hill.

. Power Plant Engineering by P.K. Nag, Tata McGraw Hill.

. Steam & Gas Turbines & Power Plant Engineering by R.Yadav, Central Pub.House.
. Power Plant Engineering by Gupta, PHI India

. Power Plant Engineering. Mahesh Verma, Metropolitan Book Company Pvt. Ltd.
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BTME-83 NON-DESTRUCTIVE TESTING
Unit-I

Introduction Scope and advantages of NDT, Comparison of NDT with Destructive Testing, Some common NDT methods used
since ages, Terminology, Flaws and Defects, Visual inspection, Equipment used for visual inspection. Ringing test, chalk test (oil
whitening test). Uses of visual inspection tests in detecting surface defects and their interpretation, advantages & limitations of
visual inspection.

Unit-1

Die penetrate test (liquid penetrate inspection), Principle, scope. Equipment & techniques, Tests stations, Advantages, types of
penetrants and developers, Zyglo test, lllustrative examples and interpretation of defects. 5 Magnetic particle Inspection — scope and
working principle, Ferro Magnetic and Nonferromagnetic materials, equipment & testing. Advantages, limitations Interpretation of
results, DC & AC magnetization, Skin Effect, use of dye & wet powders for magna glow testing, different methods to generate
magnetic fields, Applications. 5 Unit-11I

Radiographic methods Introduction to electromagnetic waves and radioactivity, various decays, Attenuation of electromagnetic
radiations, Photo electric effect, Rayleigh®s scattering (coherent scattering), Comptons scattering (Incoherent scattering), Pair
production, Beam geometry and Scattering factor. X-ray radiography: principle, equipment & methodology, applications, types of
radiations and limitations. y-ray radiography — principle, equipment., source of radioactive materials & technique, advantages of y-
ray radiography over X-ray radiography Precautions against radiation hazards. Case Study - casting and forging.

Unit-1V

Ultrasonic testing methods Introduction, Principle of operation, Piezoelectricity. Ultrasonic probes, CRO techniques, advantages,
Limitation & typical applications. Applications in inspection of castings, forgings, Extruded steel parts, bars, pipes, rails and
dimensions measurements. Case Study — Ultrasonography of human body.

Unit-V

Special NDT Techniques Eddy Current Inspection: Principle, Methods, Equipment for ECT, Techniques, Sensitivity, advanced ECT
methods. Application, scope and limitations, types of Probes and Case Studies. Introduction to Holography, Thermography and
Acoustic emission Testing.

Books and References:

1. Non-Destructive Testing and Evaluation of Materials, by- Prasad, McGraw Hill Education.

2. Basics of Non-Destructive Testing, by Lari & Kumar, KATSON Books.

3. Practical Non-destructive Testing, by- Baldev Raj, T. Jayakumar, M. Thavasimuthu, Woodhead Publishing.
4. Non-Destructive Testing Techniques, by- Ravi Prakash, New Age International.

5. Nondestructive Testing Handbook,by Robert C. McMaster, American Society for Nondestructive. 6.



[BTOE-81]NON-CONVENTIONAL ENERGY RESOURCES

UNIT-I Introduction various non-conventional energy resources- Introduction, availability, classification, relative merits and
demerits.
Solar Cells: Theory of solar cells. Solar cell materials, solar cell array, solar cell power plant, limitations.

UNIT-I11 Solar Thermal Energy: Solar radiation, flat plate collectors and their materials, applications and performance, focussing of
collectors and their materials, applications and performance; solar thermal power plants, thermal energy storage for solar heating and
cooling, limitations.

UNIT-111 Geothermal Energy: Resources of geothermal energy, thermodynamics of geo-thermal energy conversion-electrical
conversion, non-electrical conversion, environmental considerations.

Magneto-hydrodynamics (MHD): Principle of working of MHD Power plant, performance and limitations.

Fuel Cells: Principle of working of various types of fuel cells and their working, performance and limitations.

UNIT-1V Thermo-electrical and thermionic Conversions: Principle of working, performance and limitations.
Wind Energy: Wind power and its sources, site selection, criterion, momentum theory, classification of rotors, concentrations and
augments, wind characteristics, Performance and limitations of energy conversion systems.

UNIT-V Bio-mass: Availability of bio-mass and its conversion theory.
Ocean Thermal Energy Conversion (OTEC): Availability, theory and working principle, performance and limitations.
Wave and Tidal Wave: Principle of working, performance and limitations, Waste Recycling Plants.

Text/References Books:

1. Raja etal, “Introduction to Non-Conventional Energy Resources” Scitech Publications.

2. John Twideu and Tony Weir, “Renewal Energy Resources” BSP Publications, 2006.

3. M.V.R. Koteswara Rao, “ Energy Resources: Conventional & Non-Conventional “ BSP Publications,2006.
4. D.S. Chauhan,”Non-conventional Energy Resources” New Age International.

5. C.S. Solanki, “Renewal Energy Technologies: A Practical Guide for Beginners” PHI Learning.



