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Teaching Scheme Evaluation Scheme 
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(E) 


Mid Sem 
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No. 
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Hrs  


1.  Introduction:   


Working process of I.C. Engine. Study of various parameters related to 


properties of different types of fuel (Rating of fuel, Ignition quality, volatility, 


calculations of Air / Fuel ratio, Calorific Value) as input and output in terms of 


results (Fuel efficiency, Fuel requirement, Engine efficiency and Engine life).  


Sources of fossil fuel, scope of availability of fossil fuel in future. 


10 


2.  Need for Alternative Fuels:   


Effects of constituents of Exhaust gas emission on environmental condition of 


earth (N2 , CO2, CO, NOx, SO2, O2) Pollution created by Exhaust gas emission in 


atmosphere.  


Green house effect, Factors affecting green house effect. 


Study of Global Carbon Budget, Carbon foot print and Carbon credit 


calculations. 


Emission norms as per Bharat Standard up to BS – IV and procedures for 


confirmation on production. 


6 


3.  Alcohol:  


Sources of Methanol and Ethanol, methods of it’s production. Properties of 


methanol & ethanol as engine fuels, Use of alcohols in S.I. and C.I. engines, 


performance of blending methanol with gasoline. Emulsification of alcohol and 


diesel. Dual fuel systems. Improvement / Change in emission characteristics with 


respect to % blending of Alcohol. 


4 







 


 


4.  Bio Diesels:  


Base materials used for production of Bio Diesel (Karanji oil, Neemoil, Sunflower 


oil, Soyabeen oil, Musturd oil, Palm oil, Jatropha seeds). Process of separation 


of Bio Diesel. Properties Diesel blended with vegetable oil, and difference in 


performance of Engine.  


6 


5.  Hydrogen:   


Hydrogen as a substitute fuel. Study Properties, Sources and methods of 


Production of Hydrogen, Storage and Transportation of hydrogen. Also, the 


economics of Application and Advantages of hydrogen (Liquid hydrogen) as fuel 


for IC engine/ hydrogen car. Layout of a hydrogen car. 


Fuel Cells:  Concept of fuel cells based on usage of Hydrogen and Methanol. 


Power rating, and performance. Heat dissipation, Layout of fuel cell vehicle. 


8 


6.  Biogas:  


Introduction to Biogas system, Process during gas formation, Factors affecting 


biogas formation. Usage of Biogas in SI engine & CI engine. 


LPG & CNG: Properties of LPG & CNG as engine fuels, fuel metering systems, 


combustion characteristics, effect on performance, emission, cost and safety. 


6 


7.  Solar Power:   


Solar cells for energy collection. Storage batteries, layout of solar powered 


automobiles. Advantages and limitations. 


4 


8.  Electric & Hybrid Vehicles:  


Layout of an electric vehicles, advantages & limitations. Systems components, 


electronic controlled systems, high energy and power density batteries. Types of 


hybrid vehicles.  


7 


9.  Vegetable Oils:  


Various Vegetable oils for Engines – Esterification – Performance and emission 


characteristics. 


Synthetic Alternative Fuels:  


Di-Methyl Ether (DME), P-Series, Eco Friendly Plastic fuels (EPF). 


2 


10.  Non conventional I.C. Engine:  


Introduction, Duel fuel / Multi fuel engine, stratified charge, adiabatic engine, 


Variable Compression Ratio engine, Free piston engine, Sterling engine, Wankel 


engine. 


7 







 


Term Work: 


   The term work shall be based on the topics mentioned above. 


 


Text Book: 


 
1. Alternate Fuels by Dr. S. Thipse, Jaico Publications. 


 


Reference Books: 


 


1. “Automotive Emission Control” by Crouse, AND Anglin – McGraw Hill 


2. “Alternative Fuels Guidebook” by Bechtold R. 


3. SAE Paper nos. 840367, 841333, 841334 


4. “The properties and performance of modern alternative fuels” – SAE Paper no. 


841210. 


5. “Internal Combustion Engines” by Ganeshan – Tata McGraw Hill 


6. “Internal Combustion Engines” by  Heywood John 
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1.  Introduction to Air conditioning & Refrigeration: 


Methods of refrigeration. vapour compression refrigeration system, vapour 


absorption refrigeration system, applications of refrigeration & air conditioning, 


Automobile air conditioning, air conditioning for passengers, isolated vehicles, 


Refrigerated transport vehicles, applications related with very low temperatures. 


5 


2.  Importance of Refrigerant:  


Classification, properties, selection criteria, commonly used refrigerants, 


alternative refrigerants, eco-friendly refrigerants, applications of refrigerants, 


refrigerants used in automobile air conditioning. 


4 


3.  Study of Psychometric charts:  


Psychometric properties, tables/charts, psychometric processes, comfort charts, 


factors affecting comfort, effective temperature, ventilation requirements. 


6 


4.  Air Conditioning Systems:  


Classification, layouts, central / unitary air conditioning systems. System 


components like compressor, evaporator, condenser, expansion devices, 


Receiver dryer, fan blowers, heating system etc. Switch and electrical wiring 


circuit. 


8 


5.  Load Calculations & Analysis:  


Design considerations for achieving desired inside/room conditions with respect 


to prevailing outside/environment conditions. Factors affecting/contributing 


towards the load on refrigeration & air conditioning systems. Cooling & heating 


load calculations. Load calculations for automobiles. Effect of air conditioning 


load on engine performance in terms of loss of available Peak Torque/Power and 


Fuel consumption. 


7 







 


Term Work: 


   The term work shall be based on the topics mentioned above. 


 


Text Book: 


 
1. “Automotive Air-Conditioning”, by Crouse & Anglin – Mc  Graw Hill Pub. 


Reference Books: 


1. “Automotive Air-Conditioning”, by Paul Weiser – Reston Publishing Co. 


2. “Automatic Heating & Air Conditioning Systems” – Mitchell Information 


Services. 


3. “Air Conditioning”, by Paul Lang, C.B.S. Publisher & Distributor, Delhi. 


4. Principles of Refrigeration by Roy J. Dossat – Pearson Publication. 


5. “Modern Air Conditioning”, by Harris. 


6. “Automobile Engg”, by Anil Chhikara - Satya Prakashan. 


7. “American Society of Heating, Refrigeration & Air Conditioning – 


Fundamentals”, ASHRAE Handbook – 1985. 


 
 


6.  Air Distribution Systems:  


Distribution ducting, sizing, supply / return ducts, type of grills, diffusers, 


ventilation, air noise level, layout of duct systems for automobiles and their 


impact on load calculations. 


5 


7.  Air Routing & Temperature Control :  


Objectives of the dashboard re-circulating unit, automatic temperature control, 


controlling flow, control of air handling systems & air flow through - evaporator 


care 


3 


8.  Air Conditioning Service:  


Air conditioner maintenance & service - removing & replacing Components. 


Compressor service. Testing, Diagnosis & trouble shooting of air conditioning 


system. Refrigerant gas charging procedure &. Servicing of heater system. 


 


4 


9.  Air Conditioning Control :  


Common controls such as thermostats, humidistat, control dampers, pressure 


cutouts, relays. 


3 
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1.  Design of clutch system:  


Design of various clutch system components (Single plate, multiple plates, 


centrifugal clutch, lining material) and Pressure Plate Assembly components. 


Hydraulic Clutch system components (Master Cylinder, Slave cylinder, reservoir 


clutch fluid – its properties, hydraulic pipes. Clutch Pedal & Clutch hand lever 


design. Clutch cable Design / selection considerations. 


8 


2.  Design of propeller shaft:  


Design of Propeller shafts for bending, torsion, & rigidity criteria, failure theories. 


Design of Universal joint and Slip joint. Propeller shaft Assembly testing for 


balancing. 


4 


3.  Axle design: 


Front Axle beam, Steering Knuckle, King pin. 


Rear Axle (drive Axle) tube, Design of fully floating, half floating axle and dead 


axle. Design of Final drive and differential: Design of spiral bevel and hypoid type 


of final drive/differential. 


8 


4.  Design of Braking Systems: 


Internal expanding shoe brake, friction lining material, drum brake arrangements, 


disc brake arrangement. Mechanical, hydraulic and air brake system and their 


components, hydraulic brake fluids, vacuum servo assisted braking, parking 


brake systems, anti-lock braking system, engine exhaust brake, regenerative 


brake system, fail-safe- brake, brake efficiency & testing, Weight transfer, 


braking ratios. 


 


 


10 







 


Term Work: 


   The term work shall be based on the topics mentioned above. 


 


Text Books: 


 
1. Automotive Chassis by P.M.Heldt , Chilton Co., NY ( 1992) 


2. Machine Design by Pandya and Shah, Charotar Publishing House. 


3. Machine Design by R S Khurmi  J.K.Gupta, S chand & Co. 


 


 


 


 


 


5.  Design of Suspension System: 


Types of suspension springs based on applications. Material of spring, Stress-


deflection Equation for helical springs, Wahl Correction Factor, Design of helical 


springs for Independent Suspension. Buckling of Compression springs, Tension 


springs, Springs in Series & in parallel, Design Considerations of Belleville 


springs, Elastomeric springs, Air (Pneumatic) springs, Design of leaf spring for 


automobile suspension system, Design of coil spring for front independent 


suspension system.  


Types of different suspension springs with their requirements, constructional 


details and characteristics of leaf spring, coils spring and torsion bar springs, 


Independent suspension, rubber suspension, pneumatic suspension, hydro-


elastic suspension, use of anti-roll bar and stabilizer bar, shock absorbers- need, 


operating principles different types. 


15 


6.  Design of steering System: 


Steering mechanism and Linkage design for various types of Steering gear box 


arrangements and Design criterion for Mechanical & Power steering types. 


Steering geometry for Ackerman’s steering. 


5 


7.  Vehicle Performance Testing and Validation of Design:  


Laboratory Testing – Testing of major components of vehicle like clutch, 


suspension, braking, steering etc., Engine, Vehicle testing on chassis 


dynamometers, Road and Track Testing, Initial inspection, running in and 


durability, extensive driving, maximum speed & acceleration, Brake testing on 


the road, Hill climbing, handling & ride characteristics on different road surfaces, 


ride comfort, corrosion testing etc. Validation w.r.t. design specifications, 


durability and reliability. Modification / improvements and validate. 


5 


8.  Optimum Design: 


Introduction to optimum design, for mechanical elements, adequate & optimum 


design, Johnson’s method of optimum design-Simple problems in optimum 


design like axially loaded members like shaft subjected to torsional and bending 


moments. 


5 







Reference Books: 


 


1. Elements of Motor Vehicles Design by DTB donkins, TMH 


2. Automobile Chassis Design and calculations by P.Lukin, Mir Publishers 


3. Auto design Problems by K.M.Agrawal, Satyaprakashan. 


4. Automotive Mechanics by N.K.GIri, Khanna Publishers  


5. Machine Design by Sadhusingh, Khanna Publishers 


6. Automobile Chassis Design by Dean Averns, Lllife Books Ltd (1992) 


7. Automobile Engg. Vol - I & II by Kirpal Singh, Standard Pub. 


8. Automobile Engg. Vol - I & II by K.M.Gupta, Umesh Pub. 


9. Auto Design by R.B. Gupta, Satya Prakashan  


10. “Mechanical Engineering Design”, Fourth Edition, by Joseph E. Shigley & Larry 


D. Mitchell, McGraw-Hill International Book Company 


11. Design of Machine Elements by Bhandari , Tata McGraw-Hill Publishing 


Company Ltd 


12. Machine Design by, Sharma and Agrawal, S.K.Kataria & Sons 


13. Transmission System Design by R.B.Patil, TechMax Pub., Pune. 


14. Machine Design Vol - II & III by F.Haideri, Nirali Prakashan, Pune. 


15. PSG Design Data Book. 
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 METROLOGY  


1.  Introduction : 


Need of measurement, International standards of length - Line and end 


measurement, slip gauges. Precision & accuracy of measurements. Possible 


errors and Sources of errors in measurement. 


3 


2.  Tolerances and Gauging: 


Unilateral and bilateral tolerances, Limits, Fits. Types of Fits. Importance of 


limits. Systems followed in mass production. Limit gauges used for plain and 


taper works. Specifications of limits as per IS (Indian Standards).  


4 


3.  Magnification : 


Principles and characteristics of measuring instruments, Mechanical, Optical, 


Electrical and Pneumatic. Methods of magnification. Different types of Vernier 


calipers, Micrometers, Dial gauges, Mechanical and pneumatic types of 


comparators. Use of comparators in inspection. 


3 


4.  Straightness and Flatness: 


Straight edge, use of level beam comparator, autocollimator testing of flatness of 


surface plate. 


3 


5.  Surface Finish: 


Types of textures obtained during machine operation, range of C.L.A. value in 
different operations in numerical assessment of surface finish (B.I.S. 
Specifications of C.L.A. value)-sample length of different machining operations, 
Direction of lay, texture, symbols, instruments used in surface finish assessment. 


4 







 INSTRUMENTATION & MEASUREMENT  


6.  Introduction 


Need of Mechanical Measurement. Measurement methods, Generalized 


measurement system and its functional elements. Instrument characteristics: 


static, dynamic and analytical treatment, calibration, Classification and various 


types of transducers. 3 Coordinate measuring machine 


3 


7.  Measurement of Angles, Taper and Radius: 


Bevel Protractor, Spirit level, Clinometers, angle Decker, standard balls and 


rollers for angle measurement, angle slip gauges, and radius measurement of 


circular portion, measurement of concave and convex surface radius. 


Measurement of  Threads: 


Different errors in screw threads, measurement of forms of thread with profile 


projector, pitch measurement, measurement of thread diameter with standard 


wire, screw thread micrometer. 


Measurement of Spur Gears: 


Run out checking, Pitch measurement, profile checking, backlash checking, 


tooth thickness measurement, alignment checking, errors in gears, checking of 


composite errors. 


6 


8.  Measurement of Temperature: 


Importance, Principle and types of temperature measurement, Thermometer, 


Thermocouple, calibration, RTD, Thermister, measurement of low temperature. 


Measurement of coolant temp, engine oil temp, exhaust gas temp, cabin temp. 


Measurement of Pressure and Vacuum: 


Importance of pressure and vacuum measurement, range of high pressure and 


vacuum. Type of pressure measuring instruments - Bourdon tubes, Dead weight 


pressure gauge tester, Diaphragm gauge, LVDT, Piezo electrical pressure 


gauge, low vacuum gauges-McLeod gauge. Measurement of Atmospheric 


pressure, exhaust gas pressure, air pressure in reservoir tanks of Air Brake 


system and hydraulic braking system, coolant pressure, fuel delivery pressure 


and engine oil pressure.  


5 


9.  Measurement of Angular Speed: 


Importance of angular speed measurement, mechanical tachometers, Electrical 


tachometers-Drag cup, Tacho generator, Inductive, capacitive and photo electric 


pick up. Contact type & Non Contac type Tachometer. 


Measurement of Flow: 


Importance of flow measurement for Coolant, Lubrication Oil & Fuel, Water 
meter, Rota meter, Gas flow meter, Hot wire anemometer, drag press flow meter 
(analytical treatment). 
 


6 







 


Term Work: 


   The term work shall be based on the topics mentioned above. 


 


Text Book: 


 
1. Engg. Metrology by R.K.Jain, Khanna Publishers, Delhi. 


2. Mechanical Measurements and Control by D.S.Kumar, Metropolitan books. 


 


Reference Books: 


 


1. Text Book of Engg. Metrology by I.C. Gupta, Dhanpat Rai & Sons, New Delhi. 


2. Mechanical Measurement & Instrumentation by R.K.Rajput, S.K.Kataria & Sons. 


 
 


Measurement of Strain: 


Classification of strain gauges, principle and types of electrical strain gauges, 


gauge factor, analysis of whetstone’s network using strain gauges, mounting, 


application to measure – load / force, torque. Usage of Torque wrench. 


10.  Measurement of Vibration and Sound: 


Importance of vibration measurement, classification of vibration measuring 


instruments, accelerometer, importance of acoustical measurement, sound 


pressure and power levels, types of microphones - capacitive, crystal, 


electrodynamics, carbon, sound level meter. Harshness measurement. 


Other Measurements:  


Thermal conductivity gauge, Pitot gauge, Ionization gauge, Crank position, Cam 


position.  


6 


11.  Calibration:  


Process, Mandatory requirements of Calibration, Certification, validity of 


certificate. 


2 
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1.  Each individual student or a group of students should approach Top 


Management / or responsible heads of various department in Automobile or 


Automotive component / components / Assembly / sub Assembly or Automotive 


Aggregates manufacturing  Industry, Automotive Products related Service  


providers, Transport and Logistics Management Companies or State Transport 


Under takings (STU), Automotive Insurance Companies or Damage Assessing 


Insurance agencies, , Automobile Sales, Service and Parts sales outlets, etc. 


and get permission for vocational training for an appropriate period to 


understand the basics of Industry operations in the field of interest of each 


students/group of students. Students should inform the objective of the 


Vocational training being the part of “SHODH YATRA” initiative. 


Once permitted each students/group of students should visit the respective 


company as guided by the Industry Authority concerned to get acquainted with 


their operations, methodology, understand various processes during the period 


post University examinations of 6th Semester.  


At the end of this vocational training period and or during the visits to the 


Industry or the work carried out at the Institute for at least four hours per week 


during the VIIth Semester, in order to search for one or more research projects 


related to following (but not restricted to only the listed areas below) or any other 


areas mutually agreed between the mentor from the Industry and the faculty from 


the Institute (as guide). The focus should be on Innovation or Value engineering 


or improvement in performance / Services / Exhaust Pollution or Energy saving 


etc and finally implementation of the work done. The format available on the 


GTU website should be filled and submitted by the student as per the deadline 


given/updated from time to time: 


• New Product Design & Development, Design Analysis, Fabrication / 


4 







 


manufacturing of Automobile component/s, Assembly / Sub-Assembly, 


Equipments / tools deployed in Automobile Industry. 


• Planning, Procurement, Tool Design, Manufacturing, Assembly line and 


Paint shop related functions. 


• Manufacturing facilities / equipment automation. 


• Design & Development of Test rig. 


• Automobile Industry based survey. 


• Automobile Industry related Management functions in different 


departments of Marketing, Sales, Service, Parts and New Product launch, 


Dealer ship / franchisee, Distribution related issues etc. 


• Any problem definition in terms of Innovation Idea. 


Each defined project needs to be from Industry/Research 


organization/Govt.organization/socio-technical issues.   


The student has to prepare a “Problem definition” for doing the research work in 


the area of Problem statement. Prepare an exhaustive report on the work carried 


out at the Institute or at the Industry for evaluation at the end of VIIth Semester, 


as prescribed by GTU. 


Depending upon the work content and quality of the project the same can be 


continued in the VIIIth Semester or new project can be under taken as decided by 


the faculty guide from the Institute or the student has to find and work on another 


project in the VIIIth Semester. 
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1.  Introduction:  


Development history of two & three wheeler vehicles. Classification & layouts 


of two wheelers (motorcycles, scooters, mopeds) and Three wheelers 


vehicles (by applications – goods/passengers, carriage capacity). Study of 


technical specification of Two & Three wheelers. 


5 


2.  Power Plant :  


Selection criteria and Design considerations for two wheeler & three wheeler 


power plants (Engine). Systems requirements for Engine lubrication, cooling 


& starting (Kick starter mechanism, Moped cranking mechanism & Button 


Start mechanism). Recent developments in engine (2 stroke/4 storke 


engines, Fuel used – Gasoline, CNG, Diesel AND high powered engine), 


Electric Vehicles. 


8 


3.  Transmission Systems:  


Clutch – special requirements, different types used in two & three wheelers. 


Need of primary reduction, selection of transmission - gear box, gear shift 


mechanism, Chain OR belt drive system for transmission of torque to drive 


wheels, automatic transmission (Continuously Variable Transmission - CVT, 


Epicyclic gear train), arrangement of final drive & differential for three 


wheeler. 


7 


4.  Steering & Suspension :  


Steering system arrangement for two & three wheelers, steering column 


construction, steering geometry, Suspension requirements, design 


considerations, trailing & leading link, swinging arm, springs & shock 


absorbers. 


 


 


 


6 







 


Term Work: 


   The term work shall be based on the topics mentioned above. 


 


Text Books: 


 
1. Newton Steed, “The Motor Vehicle”, McGraw Hill Book Co. Ltd., New Delhi 


2. Siegfried Herrmann, “The Motor Vehicle”, Asia Publishing House, Bombay. 


3. “Two stroke Motor Cycles”, Staff & Motor Cycles, London llefe Books. 


4. G.B.S. Narang, “Automobile Engineering”, 5th Edition, Khanna Publishers,Delhi. 


5. Service Manuals of Manufacturers of Indian Two & Three wheelers. 


 
 


5.  Brake, Wheels & Tyres:  


Design consideration of brake, types of brakes – disc, drum and braking 


mechanism – mechanical, hydraulic & serv. Hand operated or Foot operated 


barkes. Wheel types – spokes construction, alloy wheels, pressed wheel disc 


or split wheel disc. Types of tyres  for two & three wheelers. 


8 


6.  Frame & Body :  


Types of frame, construction, loads, design consideration, materials, Types of 


three wheeler bodies, layout, RTO regulations, aerodynamic, aesthetic & 


ergonomics considerations for body work, side car. 


6 


7.  Performance Parameters:  


       Handling characteristics, seating arrangement for driver & pillion rider, 


ergonomics & comfort, road   holding & vehicle stability, riding characteristics, 


safety arrangements, Racing bikes – special requirements. 


8 


8.  Electrical Systems & Instruments: 


Battery specifications, Charging system, Lighting (front & rear), Ignition key 


switch, Horn, Side Signaling, Instruments & Indicators.   


7 


9.  Two & three wheeler Maintenance:  


Preventive & brake down maintenance, factors affecting fuel economy & 


emission. 


5 
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1.  Understanding Vehicle dynamics 


History, Fundamental Approach to Modeling (Lumped mass, Vehicle Fixed 


Coordinate system, Earth Fixed Coordinate System, Euler Angles).  


 


Dynamic loads in moving vehicle 


Study of Forces (Newton’s Second Law), Dynamic Axle loads (Static Loads on 


Level ground, Low-speed Acceleration, Loads on Grades) Load transfer during 


acceleration, braking, constant velocity motions, conditions for traction, layout 


analysis as front engine, rear engine, front wheel and rear wheel drive. 


5 


2.  Tyres: 


Tire Construction, Size and load rating, Terminology and Tyre Axis system, 


mechanics of Force Generation, Effect on various performance parameters (Slip 


angle, Tire Type, Vertical load, Inflation pressure, Size and Width, Tread Design, 


Surface friction, Speed, Path curvature), having Relevance to vehicle 


performance on Tractive properties, cornering properties, Camber Thrust, 


Aligning moment, Combined braking and Cornering, Conicity and Ply steer. 


6 


3.  Acceleration performance of Vehicle 


Power-limited Acceleration (based on Engines, Power Train – transmission & 


final drive ratio, Automatic Transmissions). 


Traction-limited Acceleration(Transverse weight shift due to drive torque, traction 


limits) 


6 







 


 


4.  Braking Performance 


Basic Equations (Constant Deceleration, deceleration with wind resistance), 


Energy / Power absorbed during braking, Braking Forces, Brakes factor, Tire-


road Friction, Federal Requirements for Braking Performance, Braking 


Proportioning, Anti-Lock brake system, Braking Efficiency, Rear wheel Lockup, 


Pedal Force Gain. 


7 


5.  Suspension system 


Solid axles (Hotchkiss, Four Link, DeDion ), Independent suspensions (SLA 


Front Suspension, Macpherson Strut, Trailing-Arm Rear Suspension, Semi-


Trailing Arm, Swing Axle, Multi link rear suspension), Anti-Squat, Anti-pitch and 


Anti-Dive Suspension Geometry (Equivalent Trailing Arm Analysis, Rear Solid 


Drive Axle, Independent Rear Drive, Front Solid Drive Axle, Independent front-


Drive Axle, four-Wheel Drive), Active suspension, Roll Center Analysis. 


8 


6.  The Steering system 


Steering linkages, steering geometry error, Front wheel geometry, Forces and 


moments, Steering system models and its effects - Steering ratio, Understeer, 


Influence of front-wheel drive (Driveline Torque about the steer axis, Influence of 


tractive force on tire cornering stiffness and Aligning moment, Fore/ Aft load 


Transfer, FWD understeer influnces), Four-Wheel steer (Low-speed Turning, 


high speed cornering). Force analysis during steering, steering oscillation, tramp, 


shimmy, wobble, directional stability. 


6 


7.  Road Loads 


Aerodynamics(Mechanics of air flow around a vehicle, Pressure distribution on a 


Vehicle, Aerodynamic Forces, Drag Components, Aerodynamics Aids, Drag, 


Side Force, Lift Force, Pitch Moment, Yawing moment, Rolling Moment, 


Crosswind Sensitivity), Rolling Resistance(Factors affecting rolling resistance, 


Typical coefficient), Total road Loads and effect of Road loads on Fuel economy. 


8 


8.  Ride: 


Excitation sources (Road Roughness, Tire/ wheel assembly, Driveline Excitation, 


Engine/ Transmission), Vehicle Response Properties(Suspension Isolation, 


Suspension Stiffness, Suspension Damping, Active Control, Wheel Hop 


Resonances, Suspension Nonlinearities, Rigid body Bounce/Pitch motions, 


Bounce/ pitch Frequencies, Special cases). Perception of ride (Tolerance to seat 


vibrations, other vibration forms).  
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9.  Steady-state Cornering 


Basics, Low-speed Turning, High-speed cornering (Tire Cornering forces, 


Cornering Equations, Understeer Gradient, Characteristic speed, Critical speed, 


Lateral Acceleration Gain, Yaw velocity Gain, Side slip angle, Static Margin), 


Suspension effects on Cornering(Rolling moment distribution, Camber Change, 


Roll steer, Lateral Force compliance steer, Aligning Torque, Effect of tractive 


force on Cornering). 
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Term Work: 


   


 The term work shall be based on the topics mentioned above. 


 


 


Text Book: 


 
1. Vehicle dynamics, by Dr. Thomas Gallespie, SAE Publications. 


 


Reference Books: 


 


1. Vehicle dynamics, by R.V.Dukhopati,Narsova Publications. 


2. Mechanics of Road vehicles , by Stead,TMH 


3. Vehicle Dynamics, by S.R.Ellise,East West Press. 


4. Automotive  Mechanics, by N.K.Giri, Khanna Publishers, 


5. Motor Vehicles, by Khovak, Mir Publishers 


6. Automotive mechanics by Crouse,TMH 


7. Automobile system by Anil Chikara, Satya Prakashan 


 
 






