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AT8811 PROJECT WORK LTPC
0 02010
OBJECTIVE:
o To develop the ability to solve a specific problem right from its identification and literature
review till the successful solution of the same. To train the students in preparing project
reports and to face reviews and viva voce examination.

The students in a group of 3 to 4 works on-a topic approved by the head of the department under the
guidance of a faculty member and prepares a comprehensive project report after completing the work
to the satisfaction of the supervisor. The progress of the project is evaluated based on a minimum of
three reviews. The review committee may be constituted by the Head of the Department. A project
report is required at the end of the semester. The project work is evaluated based on oral
presentation and the project report jointly by external and internal examiners constituted by the Head
of the Department.
TOTAL: 300 PERIODS

OUTCOME:
o On Completion of the project work students will be in a position to take up any challenging

practical problems and find solution by formulating proper methodology.



AT8603 TWO AND THREE WHEELERS LTPC

3003
OBJECTIVE:
. The aim of this course is to make the students to know and understand the constructional
details operating characteristics and vehicle design aspects
UNIT | THE POWER UNIT 9

Two stroke and four stroke SI & Cl engine Construction and Working, merits and demerits,
Symmetrical and unsymmetrical valve & port timing diagrams. Scavenging process.

UNIT I FUEL AND IGNITION SYSTEMS 9
Fuel system - Different circuits in two wheeler fuel systems, fuel injection system. Lubrication system,
Ignition systems - Magneto coil and battery coil spark ignition system, Electronic ignition System,
Starting system - Kick starter system - Self starter system. Recent technologies.

UNIT Ill CHASSIS AND SUB-SYSTEMS 9 Main frame for two and three wheelers, its types, Chassis
and different drive systems for two
wheelers, Single, multiple plates and centrifugal clutches, Gear box and its and various gear controls
in two wheelers. Front and rear suspension systems. Shock absorbers. Panel meters and controls on
handle bar, Freewheeling devices

UNIT IV BRAKES AND WHEELS 8
Drum brakes & Disc brakes Construction and Working and its Types, Front and Rear brake links lay-
outs. Brake actuation mechanism. Spoked wheel, cast wheel, Disc wheel & its merits and demerits.
Tyres and tubes Construction & its Types. Steering geometry.

UNITV TWO & THREE WHEELERS - CASE STUDY 10
Case study of Sports bike, Motor cycles, Scooters and Mopeds - Auto rickshaws, Pick up van,
Delivery van and Trailer. Servicing and maintenance. Recent developments.

TOTAL : 45 PERIODS
OUTCOME:

e The students can able to understand the various subsystem of two and three wheeler and
also know how it is different from light motors and heavy motor vehicles.

TEXT BOOK:

1. Irving,P.E.," Motor cycle Engineering", Temple Press Book, London, 1992,

REFERENCES:

1. Bryaut, R.V., Vespa "Maintenance and Repair series".

2. Marshall Cavendish, Encyclopedia of Motor cycling, 20 volumes, New York and London, 1989.
3. Ramalingam. K. K., "Two Wheelers", Scitech publications, Chennai,2009

4. Raymond Broad Lambretta - "A practical guide to maintenance and repair", 1987.

5. The Cycle Motor Manual, Temple Press Ltd., London, 1990.
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ME8491 ENGINEERING METALLURGY LT PC
3 0 03

OBJECTIVE:
e To impart knowledge on the structure, properties, treatment, testing and applications of metals
and non-metallic materials so as to identify and select suitable materials for various
engineering applications.

UNIT | ALLOYS AND PHASE DIAGRAMS 9
Constitution of alloys — Solid solutions, substitutional and interstitial ~ phase diagrams,
Isomorphous, eutectic, eutectoid, peritectic, and peritectoid reactions, Iron - carbon equilibrium
diagram. Classification of steel and cast Iron microstructure, properties and application.

UNIT I HEAT TREATMENT 9
Definition - Full annealing, stress relief, recrystallisation and spheroidising - normalising, hardening and
Tempering of steel. Isothermal transformation diagrams - cooling curves superimposed on

I.T. diagram CCR - Hardenability, Jominy end quench test - Austempering, martempering - case
hardening, carburizing, Nitriding, cyaniding, carbonitriding - Flame and Induction hardening -
Vacuum and Plasma hardening. .

UNIT IlI FERROUS AND NON-FERROUS METALS 9
Effect of alloying additions on steel- a and B stabilisers- stainless and tool steels - HSLA, Maraging
steels - Cast Iron - Grey, white, malleable, spheroidal - alloy cast irons, Copper and copper alloys

- Brass, Bronze and Cupronickel - Aluminium and Al-Cu - precipitation strengthening treatment -
Bearing alloys, Mg-alloys, Ni-based super alloys and Titanium alloys.

UNIT IV NON-METALLIC MATERIALS 9

Polymers - types of polymer, commodity and engineering polymers - Properties and applications of
various thermosetting and thermoplastic polymers (PP, PS, PVC, PMMA, PET,PC, PA, ABS, PI,PAI,
PPO, PPS, PEEK, PTFE, Polymers - Urea and Phenol formaldehydes)- Engineering Ceramics

- Properties and applications of Al203, SiC, Si3N4, PSZ and SIALON -Composites-Classifications-
Metal Matrix and FRP - Applications of Composites.

UNITV MECHANICAL PROPERTIES AND DEFORMATION MECHANISMS 9
Mechanisms of plastic deformation, slip and twinning - Types of fracture - Testing of materials
under tension, compression and shear loads - Hardness tests (Brinell, Vickers and Rockwell),
hardness tests, Impact test Izod and charpy, fatigue and creep failure mechanisms.

TOTAL: 45 PERIODS

OUTCOMES
Upon the completion of this course the students will be able to
CO1 Explain alloys and phase diagram, Iron-Iron carbide diagram and steel classification.
CO2 Explain isothermal transformation, continuous cooling diagrams and different heat treatment
processes.
CO3 Summarize the mechanism of plastic deformation and testing mechanical properties.
CO4 Clarify the effect of alloying elements on ferrous and non-ferrous metals.
CO5 Differentiate different non-mettalic materials.
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TEXT BOOKS:
1. .Avner,, S.H., “Introduction to Physical Metallurgy”, McGraw Hill Book Company,1997.
2. Williams D Callister, “Material Science and Engineering” Wiley India Pvt Ltd, Revised Indian
Edition 2014

REFERENCES:

1. Kenneth G.Budinski and Michael K. Budinski, “Engineering Materials”, Prentice Hall of India
Private Limited, 2010.

2. Raghavan.V, “Materials Science and Engineering”, Prentice Hall of India Pvt. Ltd., 2015.

3. U.C.Jindal : Material Science and Metallurgy, "Engineering Materials and Metallurgy", First
Edition, Dorling Kindersley, 2012

4. Upadhyay. G.S. and Anish Upadhyay, “Materials Science and Engineering”, Viva Books Pvt.Ltd.,
New Delhi, 2006.
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AT8702 VEHICLE MAINTENANCE LTPC
3003
OBJECTIVE:

. To know about the various methods of maintaining vehicles and their subsystems.

UNITI MAINTENANCE, WORKSHOP PRACTICES, SAFETY AND TOOLS 10
Maintenance - Need, importance, primary and secondary functions, policies - classification of
maintenance work - vehicle insurance - basic problem diagnosis. Automotive service procedures -
workshop operations - workshop manual - vehicle identification. Safety - Personnel, machines and
equipment, vehicles, fire safety - First aid. Basic tools - special service tools - measuring instruments
- condition checking of seals, gaskets and sealants. Scheduled maintenance services - service
intervals - Towing and recovering.

UNITII ENGINE AND ENGINE SUBSYSTEM MAINTENANCE 8

General Engine service- Dismantling of Engine components- Engine repair- working on the underside,
front, top, ancillaries- Service of basic engine parts, cooling and lubricating system, fuel system,
Intake and Exhaust system, electrical system - Electronic fuel injection and engine management
service - fault diagnosis- servicing emission controls

UNIT Il TRANSMISSION AND DRIVELINE MAINTENANCE 8
Clutch- general checks, adjustment and service- Dismantling, identifying, checking and reassembling
transmission, transaxle- road testing- Removing and replacing propeller shaft, servicing of cross and
yoke joint and constant velocity joints- Rear axle service points- removing axle shaft and bearings-
servicing differential assemblies- fault diagnosis.

UNIT IV STEERING, BRAKE, SUSPENSION, WHEEL MAINTENANCE 10
Inspection, Maintenance and Service of Hydraulic brake, Drum brake, Disc brake, Parking brake.
Bleeding of brakes. Inspection, Maintenance and Service of Mc person strut, coil spring, leaf spring,
shock absorbers. Dismantling and assembly procedures. Wheel alignment and balance, removing
and fitting of tyres, tyre wear and tyre rotation. Inspection, Maintenance and Service of steering
linkage, steering column, Rack and pinion steering, Recirculating ball steering service- Worm type
steering, power steering system

UNITV AUTO ELECTRICAL AND AIR CONDITIOING MAINTENANCE 9
Maintenance of batteries, starting system, charging system and body electrical -Fault diagnosis using
Scan tools. Maintenance of air conditioning parts like compressor, condenser, expansion valve,
evaporator - Replacement of hoses- Leak detection- AC Charging- Fault diagnosis Vehicle body
repair like panel beating, tinkering, soldering, polishing, painting.
TOTAL : 45 PERIODS
OUTCOME:
e Upon the completion of the course, the student can able to understand the importance of
maintenance and also the step by step procedure for maintain the various automotive sub
systems

TEXT BOOKS:
1. Ed May, "Automotive Mechanics Volume One" and Two , Mc Graw Hill Publications, 2003
2. Vehicle Service Manuals of reputed manufacturers

o\
TO\Y
REFERENCE: , \\;\l\)’
1. Bosch Automotive Handbook, Sixth Edition, 2004 "’/-,_' INCIPAL
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ME8092 COMPOSITE MATERIALS AND MECHANICS L T P C
3 0 0 3

OBJECTIVES:

e To understand the fundamentals of composite material strength and its mechanicalbehavior

e Understanding the analysis of fiber reinforced Laminate design for different combinations of
plies with different orientations of the fiber.

e Thermo-mechanical behavior and study of residual stresses in Laminates during
processing.

e Implementation of Classical Laminate Theory (CLT) to study and analysis for residualstresses in
an isotropic layered structure such as electronic chips.

UNITI INTRODUCTION, LAMINA CONSTITUTIVE EQUATIONS & MANUFACTURING 9
Definition -Need - General Characteristics, Applications. Fibers - Glass, Carbon, Ceramic and
Aramid fibers. Matrices - Polymer, Graphite, Ceramic and Metal Matrices - Characteristics of fibers
and matrices. Lamina Constitutive Equations: Lamina Assumptions - Macroscopic Viewpoint.
Generalized Hooke's Law. Reduction to Homogeneous Orthotropic Lamina - Isotropic limit case,
Orthotropic Stiffness matrix (Qij), Typical Commercial material properties, Rule of Mixtures.
Generally Orthotropic Lamina -Transformation Matrix, Transformed Stiffness. Manufacturing: Bag
Moulding Compression Moulding - Pultrusion - Filament Winding - Other Manufacturing
Processes

UNIT I FLAT PLATE LAMINATE CONSTITUTE EQUATIONS 9
Definition of stress and Moment Resultants. Strain Displacement relations. Basic Assumptions of
Laminated anisotropic plates. Laminate Constitutive Equations — Coupling Interactions, Balanced
Laminates, Symmetric Laminates, Angle Ply Laminates, Cross Ply Laminates. Laminate Structural
Moduli. Evaluation of Lamina Properties from Laminate Tests. Quasi-Isotropic Laminates. Determination
of Lamina stresses within Laminates.

UNIT I LAMINA STRENGTH ANALYSIS 9
Introduction - Maximum Stress and Strain Criteria. Von-Misses Yield criterion for Isotropic Materials.
Generalized Hill's Criterion for Anisotropic materials. Tsai-Hill's Failure Criterion for Composites.
Tensor Polynomial (Tsai-Wu) Failure criterion. Prediction of laminate Failure

UNIT IV THERMAL ANALYSIS 9
Assumption of Constant C.T.E’s. Modification of Hooke’s Law. Modification of Laminate Constitutive
Equations. Orthotropic Lamina C.T.E’s. C.T.E’s for special Laminate Configurations — Unidirectional,
Off-axis, Symmetric Balanced Laminates, Zero C.T.E laminates, Thermally Quasi- Isotropic Laminates

UNITV ANALYSIS OF LAMINATED FLAT PLATES 9
Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling Analysis. Free
Vibrations — Natural Frequencies
TOTAL: 45 PERIODS

OUTCOMES:

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

CO1 Summarize the various types of Fibers, Equations and manufacturing methods for

Composite materials

CO2 Derive Flat plate Laminate equations

CO3 Analyze Lamina strength

CO4 Analyze the thermal behavior of Composite laminates

CO5 Analyze Laminate flat plates



TEXT BOOKS:

1. Gibson, R.F., "Principles of Composite Material Mechanics", Second Edition, McGraw-Hill, CRC
press in progress, 1994, -.

2. Hyer, M.W,, “Stress Analysis of Fiber - Reinforced Composite Materials”, McGraw Hill, 1998

REFERENCES:

1. Agarwal, B.D., and Broutman L.J., “Analysis and Performance of Fiber Composites”, John
Wiley and Sons, New York, 1990.

Halpin, J.C., “Primer on Composite Materials, Analysis”, Technomic Publishing Co., 1984.

Issac M. Daniel and Ori Ishai, “Engineering Mechanics of Composite Materials”, OxfordUniversity
Press-2006, First Indian Edition - 2007

Mallick, P.K., Fiber, "Reinforced Composites: Materials, Manufacturing and Design®, Maneel
Dekker Inc, 1993.

Mallick, P.K. and Newman, S., (edition), “Composite Materials Technology: Processes and
Properties”, Hansen Publisher, Munish, 1990.
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ME8392 MANUFACTURING TECHNOLOGY ' LTPC
3003
OBJECTIVE:
¢ The automobile components such as piston, connecting rod, crankshaft, engine block, front axle,
frame, body etc:, are manufactured by various types of production processes involving casting,
welding, machining, metal forming, power metallurgy etc. Hence B.E. Automobile Engineering
students must study this course Production Technology.

UNIT I CASTING 8
Casting types, procedure to make sand mould, types of core making, moulding tools, machine
moulding, special moulding processes — CO2 moulding; shell moulding, investment moulding,
permanent mould casting, pressure die casting, centrifugal casting, continuous casting, casting
defects.

UNIT I WELDING 8
Classification of welding processes. Principles of Oxy-acetylene gas welding. A.C metal arc welding,
resistance welding, submerged arc welding, tungsten inert gas welding, metal inert gas welding,
plasma arc welding, thermit welding, electron beam welding, laser beam welding, defects in welding,
soldering and brazing.

UNIT il MACHINING 13
General principles (with schematic diagrams only) of working and commonly performed operations in
the following machines: Lathe, Shaper, Planer, Horizontal milling machine, Universal drilling machine,
Cylindrical grinding machine, Capstan and Turret lathe. Basics of CNC machines. General principles
and applications of the following processes: Abrasive jet machining, Ultrasonic machining, Electric
discharge machining, Electro chemical machining, Plasma arc machining, Electron beam machining
and Laser beam machining.

UNIT IV FORMING AND SHAPING OF PLASTICS 7
Types of plastics - Characteristics of the forming and shaping processes — Moulding of
Thermoplastics - Working principles and typical applications of - Injection moulding - Plunger and
screw machines - Blow moulding - Rotational moulding - Film blowing - Extrusion - Typical industrial
applications - Thermoforming - Processing of Thermosets - Working principles and typical
applications - Compression moulding - Transfer moulding - Bonding of Thermoplastics - Fusion and
solvent methods - Induction and Ultrasonic methods

UNITV METAL FORMING AND POWDER METALLURGY 9

Principles and applications of the following processes: Forging, Rolling, Extrusion, Wire drawing and

Spinning, Powder metallurgy - Principal steps involved advantages, disadvantages and limitations of

powder metallurgy.

TOTAL: 45 PERIODS

OUTCOME:

e The Students can able to use different manufacturing process and use this in industry for
component production

TEXT BOOKS

1. Hajra Choudhury, “Elements of Workshop Technology”, Vol. | and Il, Media Promoters and
Publishers Pvt., Ltd., Mumbai, 2005.

2. Nagendra Parashar B.S. and Mittal R.K., “Elements of Manufacturing Processes”, Prentice-Hall of
India Private Limited, 2007

REFERENCES

Adithan. M and Gupta. A.B., “Manufacturing Technology”, New Age, 2006.

“H.M.T. Production Technology Handbook”, Tata McGraw—HIII 2000.

Jain. R.K. and S.C. Gupta, “Production Technology”, Khanna Publishers. 16 Edition,2001.

Roy. A. Linberg, “Process and Materials of Manufacture”, PHI, 2000

SeropeKalpajian, Steven R.Schmid, “Manufacturing Processes for ﬁ ¥ing Materials”,

Fourth Edition, Pearson Education, Inc. 2007.
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