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Vision of the Institution:  

 Imparting  innovative higher education with greater accentuation on high 

value systems shaping personnel for nation-building. 

Mission of the Institution: 

 To impart quality technical education by providing state-of-the-art 

infrastructure with dedicated faculty. 

 To provide contemporary technical education for facing the needs and 

challenges of industries and research establishment at global level. 

 To effect socio-economic transformation of society by inculcating human 

values and social responsibilities. 

Vision of the Department 

 To become the preferred destination and Centre of Excellence in 

Automobile Engineering. 

 

Mission of the Department 

 To provide state-of-the-art infrastructure to impart quality education in 

Automobile Engineering. 

 To develop employable and industry ready engineers capable of solving real 

time problems in automobile industries. 

 To inculcate the social values, ethics, and leadership qualities among the 

students. 
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Program outcomes (POs) 

PO Description 

PO1 

Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO2 

Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences 

PO3 

Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO4 

Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

PO5 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

PO6 

The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice 

PO7 

Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development 

PO8 
Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

PO9 
Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 
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PO10 

Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

PO11 

Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

PO12 

Life-long learning: Recognize the need for and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

Program Educational Objectives 

PEO 

No. 
Program Educational Objectives Statements 

PEO1 
Graduates of the program will have successful career in automobile or allied engineering 

industries or research organizations 

PEO2 
Graduates of the program will exhibit life long learning by engaging themselves in 

current technological advancement throughout their career. 

PEO3 
Graduates of the program will work effectively in teams by discharging professional 

responsibilities and following ethical practices 

  

Program Specific Outcomes 

 

 

PSO1 

Our graduates will be able to Apply knowledge of automotive design, Automotive 

materials and Hybrid vehicle technology to solve complex problems in automobile 

engineering and its allied areas. 

PSO2 

Our graduates will be able to Analyze, design and evaluate Automobile components and 

systems with the help of modern CAD/CAM/CAE tools while ensuring best engineering 

practices.  
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INTERNAL COMBUSTION [IC] ENGINES 

 

INTRODUCTION:              

                                                             

 Internal-Combustion Engine, any type of machine that obtains 

mechanical energy directly from the expenditure of the chemical energy of 

fuel burned in a combustion chamber that is an integral part of the engine. 

Four principal types of internal-combustion engines are in general use: the 

Otto-cycle engine, the diesel engine, the rotary engine, and the gas turbine. 

For the various types of engines employing the principle of jet propulsion. The 

Otto-cycle engine, named after its inventor, the German technician Nikolaus 

August Otto, is the familiar petrol engine used in cars and aircraft; the diesel 

engine, named after the French-born German engineer Rudolf Christian Karl 

Diesel, operates on a different principle and usually uses oil as a fuel. It is 

employed in electricity-generating and ships' power plants, in Lorries and 

buses, and in some cars. Both Otto-cycle and diesel engines are 

manufactured in two-stroke and four-stroke cycle models. 

 

ELEMENTS OF ENGINES: 

 

The elements of Otto-cycle and diesel engines are the same. The main 

components of an engine are:  
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 Combustion System 

 Fuel-injection & Lubrication System 

 Electrical System 

 Cooling System 

Combustion System:  

The combustion chamber consists of a cylinder, usually fixed, which is closed 

at one end and in which a close-fitting piston slides. The in-and-out motion of 

the piston varies the volume of the chamber between the inner face of the 

piston and the closed end of the cylinder. The outer face of the piston is 

attached to a crankshaft by a connecting rod. The crankshaft transforms the 

reciprocating motion of the piston into rotary motion. In multicylindered 

engines the crankshaft has one offset portion, called a crankpin, for each 

connecting rod, so that the power from each cylinder is applied to the 
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crankshaft at the appropriate point in its rotation. Crankshafts have heavy 

flywheels and counterweights, which by their inertia minimize irregularity in 

the motion of the shaft. An engine may have from one to as many as 28 

cylinders. 

 

 

Fuel-injection & Lubrication System: 

          The fuel supply system of an internal-combustion engine consists of a 

tank, a fuel pump, and a device for vaporizing or atomizing the liquid fuel. In 

Otto-cycle engines this device is a carburetor. The vaporized fuel in most 

multicylindered engines is conveyed to the cylinders through a branched pipe 

called the intake manifold and, in many engines, a similar exhaust manifold is 

provided to carry off the gases produced by combustion. 

The fuel is admitted to each cylinder and the waste gases exhausted 

through mechanically operated poppet valves or sleeve valves. The valves 

are normally held closed by the pressure of springs and are opened at the 

proper time during the operating cycle by cams on a rotating camshaft that is 

geared to the crankshaft. By the 1980s more sophisticated fuel-injection 

systems, also used in diesel engines, had largely replaced this traditional 

method of supplying the proper mix of air and fuel; computer-controlled 

monitoring systems improved fuel economy and reduced pollution. The 

lubrication system reduces the friction produced by the engine’s moving parts, 
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which may rub against each other thousands of time per minute. The main 

lubricant in a motor engine is motor oil, which is held in an oil-pan or engine 

sump, underneath the engine. A pump circulates the oil through tubes called 

galleries to all the moving parts of engine. Before the oil circulates to the 

engine, it passes through an oil filter, which strains particles from the oil. 

 

Electrical System: 

In all engines some means of igniting the fuel in the cylinder must be 

provided. For example, the ignition system of Otto-cycle engines described 

below consists of a source of low-voltage, direct-current electricity that is 

connected to the primary coil of a transformer called an ignition coil. The 

current is interrupted many times a second by an automatic switch called the 

timer. The pulsations of the current in the primary coil induce a pulsating, 

high-voltage current in the secondary coil. The high-voltage current is led to 

each cylinder in turn by a rotary switch called the distributor. The actual 

ignition device is the spark plug, an insulated conductor set in the wall or top 

of each cylinder. At the inner end of the spark plug is a small gap between two 

wires. The high-voltage current arcs across this gap, yielding the spark that 

ignites the fuel mixture in the cylinder. 

 

Cooling System: 
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Because of the heat of combustion, all engines must be equipped with 

some type of cooling system. Some aircraft and car engines, small stationary 

engines, and outboard motors for boats are cooled by air. In this system the 

outside surfaces of the cylinder are shaped in a series of radiating fins with a 

large area of metal to radiate heat from the cylinder. Other engines are water-

cooled and have their cylinders enclosed in an external water jacket. In cars, 

water is circulated through the jacket by means of a water pump and cooled 

by passing through the finned coils of a radiator. Some car engines are also 

air-cooled, and in marine engines sea water is used for cooling. 

 

STARTING OF AN ENGINE: 

 

Unlike steam engines and turbines, internal-combustion engines 

develop no torque when starting, and therefore provision must be made for 

turning the crankshaft so that the cycle of operation can begin. Car engines 

are normally started by means of an electric motor or starter that is geared to 

the crankshaft with a clutch that automatically disengages the motor after the 

engine has started. Small engines are sometimes started manually by turning 

the crankshaft with a crank or by pulling a rope wound several times around 

the flywheel. Methods of starting large engines include the inertia starter, 

which consists of a flywheel that is rotated by hand or by means of an electric 

motor until its kinetic energy is sufficient to turn the crankshaft, and the 
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explosive starter, which employs the explosion of a blank cartridge to drive a 

turbine wheel that is coupled to the engine. The inertia and explosive starters 

are chiefly used to start aircraft engines. 

 

OTTO-CYCLE ENGINES  

 

The ordinary Otto-cycle engine is a four-stroke engine; that is, its 

pistons make four strokes, two towards the head (closed head) of the cylinder 

and two away from the head, in a complete power cycle. During the first 

stroke of the cycle, the piston moves away from the cylinder head while 

simultaneously the intake valve is opened. The motion of the piston during 

this stroke sucks a quantity of a fuel and air mixture into the combustion 

chamber. During the next stroke the piston moves towards the cylinder head 

and compresses the fuel mixture in the combustion chamber. At the moment 

when the piston reaches the end of this stroke and the volume of the 

combustion chamber is at a minimum, the fuel mixture is ignited by the spark 

plug and burns, expanding and exerting a pressure on the piston, which is 

then driven away from the cylinder head in the third stroke. During the final 

stroke, the exhaust valve is opened and the piston moves towards the 

cylinder head, driving the exhaust gases out of the combustion chamber and 

leaving the cylinder ready to repeat the cycle. 
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The efficiency of a modern Otto-cycle engine is limited by a number of 

factors, including losses by cooling and by friction. In general the efficiency of 

such engines is determined by the compression ratio of the engine. The 

compression ratio (the ratio between the maximum and minimum volumes of 

the combustion chamber) is usually about 8 to 1 or 10 to 1 in most modern 

Otto-cycle engines. Higher compression ratios, up to about 12 to 1, with a 

resulting increase of efficiency, are possible with the use of high-octane 

antiknock fuels. The efficiencies of good modern Otto-cycle engines range 

between 20 and 25 per cent (in other words, only this percentage of the heat 

energy of the fuel is transformed into mechanical energy). 

 

DIESEL ENGINES  

 

Theoretically the diesel cycle differs from the Otto cycle in that 

combustion takes place at constant volume rather than at constant pressure. 

Most diesels are also four-stroke engines, but operate differently than the 

four-stroke Otto-cycle engines. The first or suction stroke draws air, but no 

fuel, into the combustion chamber through an intake valve. On the second or 

compression stroke the air is compressed to a small fraction of its former 

volume and is heated to approximately 440° C (820° F) by this compression. 

At the end of the compression stroke vaporized fuel is injected into the 

combustion chamber and burns instantly because of the high temperature of 
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the air in the chamber. Some diesels have auxiliary electrical ignition systems 

to ignite the fuel when the engine starts and until it warms up. This 

combustion drives the piston back on the third or power stroke of the cycle. 

The fourth stroke, as in the Otto-cycle engine, is an exhaust stroke. 

 

The efficiency of the diesel engine, which is in general governed by the 

same factors that control the efficiency of Otto-cycle engines, is inherently 

greater than that of any Otto-cycle engine and in actual engines today is 

slightly over 40 per cent. Diesels are in general slow-speed engines with 

crankshaft speeds of 100 to 750 revolutions per minute (rpm) as compared to 

2,500 to 5,000 rpm for typical Otto-cycle engines. Some types of diesel, 

however, have speeds up to 2,000 rpm. Because diesels use compression 

ratios of 14 or more to 1, they are generally more heavily built than Otto-cycle 

engines, but this disadvantage is counterbalanced by their greater efficiency 

and the fact that they can be operated on less expensive fuel oils. 

 

 By        

Madhan Raj. B 

         Suriya Prakash. V 

  II year Automobile 
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ENZO FERRARI 

 

 The latest of Ferrari super car is the Enzo Ferrari, named after the 

company's late founder. Enzo Ferrari built the company after splitting from 

Alfa Romeo in  

1940, and the car that bears his name is focused purely on performance. 

Fewer than 400 cars were made, and those who wish to have one had to 

apply to Ferrari for the privilege of buying one. The Enzo Ferrari has the engine in 

a compartment behind the driver -- the mid-engine design that is almost universal among 

high-performance supercars. The engine itself, which was designed specifically 

for this car, is a 366-cubic-inch (6.0 liter), aluminum-block V-12, with four 

valves per cylinder. It cranks out 660 horsepower at 7,800 RPM, and goes 

from zero to 100 mph (161 kph) in 6.6 seconds. The top speed is estimated 

as 217 mph.   

 

 The compression ratio of this car is 11.2:1, the Enzo needs high-octane 

fuel to run properly -- just another symptom of its F1 heritage. A dry-sump 

lubrication system keeps everything running smoothly. the Enzo is not the 

lightest car in the world. Its curb weight of 3,009 pounds (1,365 kg) gives it a 

power-to-weight ratio of 4.56 pounds per horsepower (or .219 horsepower per 

pound). 
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 The six-speed transmission is considered manual-only -- no automatic 

transmission is available. The chassis is a lightweight, carbon-fiber tub with 

aluminum honeycomb units to help it pass safety laws. Only a few 

concessions to luxury were made, such as air conditioning and leather 

upholstery on the carbon-fiber seats. Air bags for both the driver and 

passenger were included, and have been needed. 

 The body, designed by long-time Ferrari partner Pininfarina. was made 

to echo the form of the F1 racers. The tapered nose and front air inlets are 

very reminiscent of an F1's shape. Some have complained that the Enzo is 

not as "beautiful" as some Ferraris, while others see a different kind of beauty 

in its purity. "It's like a jet fighter," wrote one enthusiast 

 

 In many ways, it is like a jet fighter. Imagine the shape of an airplane's 

wing -- it creates lower pressure on the top surface of the wing, helping to 
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produce lift. The body of the Enzo is like an upside-down wing. The shape of 

the car, from the spoilers to the undercarriage, acts to create downforce, 

literally sucking the car down onto the road. Ferrari's engineers worked hard 

at this, using active control spoilers that adjust their positions -- and therefore 

the amount of downforce created -- depending on the speed of the car. At 135 

mph, almost a half-ton of downforce is pressing down on the Enzo. The Enzo 

is 185.1 inches (470.1 cm) long, 80.1 inches (203.5 cm) wide, and just 45.2 

inches (114.8 cm) high. The doors and part of the roof swing up and forward 

to make it easier to get in and out. The car only sits 3.9 inches (9.9 cm) off the 

ground, but another steering-wheel-mounted button lifts the front suspension 

a few inches more, so you can avoid scraping the car's chin on lumpy 

pavement or steep parking lot entrances. 

By 

Rajasekaran .R 

Saranbabu .S 

III Year Automobile 
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INTELLIGENT RAPID PROTOTYPING 

  

          The traditional rapid prototyping process involves a series of isolated 

and discrete non interdependent and mutually non exclusive functions such 

as computer aided model, process planning to suit part accuracy and 

formation, designing of fixture to impart compatibility in part shapes and sizes, 

inspection and verification, virtual sling of the proposed object of 

manufacturing, post curing finished operation. Among them computer aided 

model building, process planning verification are most indispensable, crucial, 

detrimental and deterministic, time erosive function required to manufacture a 

design – specific and acceptable prototype. All these operations are done 

sequentially without the aid of computer aided knowledge base and guided 

systems. 

 

 The design and successful implementation of such systems involves 

the development of several Intelligent Knowledge–Based Systems (IKBS) 

each pursuing specific tasks, and then the development of the integrated 

environment to coordinate the control and the activities and information and 

information exchange among the IKBS. This requires the combination of best 

possible attributes of the following concepts: 

 Feature based modeling concepts. 

 Object oriented programming concepts 
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 Intelligent Knowledge–Based Systems 

 Concurrent engineering concepts. 

 Distributed black board communication and control technologies. 

 The distributed black board communication and control technological 

approach can be applied to many complex tasks where several system of 

expertise must interact closely to resolve a complicated problem.  

BENEFITS OF INTELLIGENT RAPID PROTOTYPING SYSTEM: 

 A successfully implemented intelligent rapid prototyping system will 

have the following benefits over the traditional systems. 

 Higher productivity and greater utilization of resource 

 Short cycle manufacturing 

 Substantial reduction in the design, planning, fixturing and 

development costs 

 Higher accuracy and greater quality of the final product 

 Agility in reaction to the ever changing requirements of the highly 

demanding customer 

 Greater access and control of the relevant information at all the 

levels 

 Suitable atmosphere conducive to the co-operative team building  

 The major modules of the intelligent rapid prototyping system consist 

of the following intelligent knowledge based system: 

 Intelligent feature based rapid prototyping part designer 
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 Knowledge based rapid prototyping process planner 

 Expert rapid prototyping fixturing support designer 

 

SMART LAYER APPROACH: 

     

     There are many types of sensors that can detect failure in composite 

material but implanting a large network of sensors on new or existing 

structures posses immediate changes for developing a practical monitoring 

system. Hence the network of sensors must be easily and reliably integrated 

with the host structure so that there is no effect on the integrity of the 

structures. 

  

 Methods using the principle of flexible circuit printing technique have 

been developed which implement a network of piezoelectric sensors \ 

actuators. This smart flexible layer is made up of a dielectric cell with a 

distributed network of piezoelectric disks serving as both sensor and 

actuators.     

By 

Purushothaman. J 

Joshua Win Rich. G 

                II Year Automobile  
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NOT SO LONELY PLANET! 

 

     

GPS (Global Positioning System) manufacturers Garmin claims you can’t get 

lost when its units are at work. 

 

WHAT IS GPS? 

 GPS is a satellite based system originally designed for military use but 

with advanced technology the GPS chip has become smaller, less power 

consuming and some what affordable to general users. 

 

IMPORTANT FEATURES OF GPS: 

 Track-back is a feature where the GPS draws a line on the map along 

the route you is traveling. So you can return on the same route. This feature 

comes handy especially if you are trekking somewhere up in the mountains, 

and have no fixed path to follow. The track back will mark your route  on the 
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screen, and you simply have to follow it back home, rather look for familiar 

features on the landscape to guide you back. 

 

 Way-point is another feature of GPS where you can add, mark places 

of interest on your way for later reference. One of the most attractive features 

is that, you just have to start it up and select the location where you want to 

go from the database and it will automatically calculate the shortest route for 

you and voice-guided system is an added advantage as you don’t have to 

keep staring at the screen while driving. 

 

ADDED FEATURES OF GPS: 

 It is a user friendly receiver.  

 It has a simple interface. 

 A touch screen based menu navigation. 

 View either in 3d or bird’s-eye mode. 

 

HOW GPS WORKS? 

 With a GPS receiver and a clear view of the sky it is actually impossible 

to get lost anywhere in this whole wide world of ours. So how do they work? 

 

 The GPS relies on the 27 earth-orbiting satellites which the US military 

developed as a military navigation system, but soon opened to everyone else. 
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Each of these 4000 pound solar powered satellite circles the globe at about 

19300Km above earth, making two complete revolutions every day. The orbits 

are arranged so that at any time anywhere on the earth there are at least  four 

satellites ‘visible’ in the sky. 

 

 The GPS receiver’s job is to locate 4 of the satellites, figure out the 

approximate distance to each and calculate its own location using the 

information.(NOTE : For accurate pointing you need to receive signals from at 

least seven satellites). 

 

MAJOR DRAWBACK OVERCOME BY GARMIN: 
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 This is one of the downsides, as when traversing mountainous roads or 

tunnels, the receiver loses sight of the signal from the satellite. But the new 

systems developed by Garmin calculate your average speed and 

automatically continues when the signal is regained. 

 

COST EFFICIENCY: 

With prices starting from around Rs.25000/ and going on to around 

Rs.60000/, the systems are relatively expensive, but for the serious traveler 

who clocks considerable mileage in his vehicle, or someone who simply hates 

stopping everywhere to ask for directions in the city, they can prove really 

useful. If ever someone not so friendly says “Get Lost”, point to the friendly 

GPS it will drive you home. 

By 

    Sethu S 

IV Year Automobile 
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CNC MILLING 

 

          There are several different types of CNC milling machines, including 

three 3-axis Haas vertical machining centers and the 3-axis Roland. These 

machines can be used to make very beautiful projects, but they are much 

more complicated, expensive, and dangerous than manual milling machines. 

Their use requires a good understanding of both the fundamentals of CNC 

and the details of operating each specific machine; this section contains the 

documents that illustrate these concepts. 

  

CNC Milling in the PRL: 

 The lab is equipped with several different CNC mills. To help you 

choose the right machine for your needs, this document lists the strengths 

and weaknesses of each of the machines. The PRL currently has four 3-axis 

CNC mills. In order to machine complex shapes, all of these machines require 

code to be generated from a CAD file (made in Solid Edge) and a CAM 

program (Virtual Gibbs). You can also program “on the fly” at the machine 

consoles, but this is impractical for complex parts. Some of the machines 

have “canned cycles” (preprogrammed shapes such as ellipses, circles, etc.) 

that are very simple to program at the console.  

Haas VF-0: 
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          The VF-0 is very accurate, provides automatic tool changes, and 

includes 3-axis control; however the interface is somewhat complicated and 

you must cut a “Haas license” on signstock before you are permitted to use 

the machine for your own projects.  

Advantages: 

• Accurate to within +/- 0.0003 inches!  

• 3-axis control and tool changes are automatic.  

• Holds up to 20 tools.  

• Largest bed size in the PRL: 20” by 16” by 20” (xyz).  

• Spindle speeds up to 7500 rpm.  

• Flood coolant.  

• Controller is nearly identical to those on the Haas Mini Mills.  

 

Disadvantages: 

• You must make a “Haas license” before you can use the machine for your 

own projects.  

• Only 64K of onboard memory, so your programs must be small or they will 

have to be run via DNC, which is very easy to do.  

• Set-up is more complicated. The VF-0 has the potential to do serious 

damage to you, your parts, and itself, so creating a secure set-up can 

require significant time.  
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Haas Mini Mills:  

 The Mini Mills are very accurate, provide automatic tool changes, and 

include 3-axis control; however the interface is more complicated and you 

must cut a “Haas license” on sign stock before you are permitted to use the 

machines for your own projects.  

 

Advantages:  

• Accurate to within +/- 0.0002 inches!  

• 3-axis control and tool changes are automatic.  

• Holds up to 10 tools.  

• Medium bed size: 16” by 12” by 10” (xyz).  

• Spindle speeds up to 6000 rpm.  

• Flood coolant.  

• 1 MB of onboard memory. Larger programs can be run via DNC.  

• Controller is nearly identical to that on the Haas VF-0.  

 

Disadvantages: 

• You must make a “Haas license” before you can use the machine for your 

own projects.  

• Set-up is more complicated than on manual machines. The Mini Mills have 

the potential to do serious damage to you, your parts, and themselves, so 

creating a secure set-up can require significant time.  
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Roland: 

The Roland Camm-3 Mini Mill is a full 3-axis portable mill. It is very 

simple and quick to learn.  

Advantages  

• Accurate to within +-0.01mm.  

• Spindle speed up to 10,000 rpm.  

• Very simple, easy and quick to learn.  

• Sees very little student use, so securing time on the Roland is easy.  

 

Disadvantages:  

• Only plastics may be machined on the Roland.  

• Only holds one tool. To use separate tools, you must send separate 

programs.  

• Always runs DNC - it has no brains onboard.  

• The Roland is metric, so finding specific end mills can be problematic.  

• Small bed for machining (roughly 20” by 7”).  

By 

        Sai Ram. R 

IV Year Automobile 
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DRUM DISC AND HYDRAULIC BRAKE 

INTRODUCTION  

 Brake (device), device used to slow and stop a rotating wheel and thus 

a moving vehicle. Brakes such as those on automobiles, trucks, trains, and 

bicycles use friction between a wheel and another object to slow the motion of 

the vehicle. The friction created by the rubbing together of two objects 

generates a large amount of heat. A brake system must be capable of 

dissipating the heat as rotating wheels slow, because excess heat can cause 

the brakes to lose their grip and fail.      

 

AUTOMOBILE BRAKE 

 Passenger cars and light trucks use a hydraulic brake system to stop 

motion .Such a system uses a chemical-based liquid known as brake fluid to 

transmit pressure from a brake pedal to the brakes on each wheel. Aviator 

and inventor Malcolm Loughead, one of the founders of the Lockheed Martin 

Corporation, invented hydraulic brakes in 1918. Four-wheel hydraulic brakes 

were introduced on the 1921 Duesenberg and the 1924 Chrysler automobile 

models.                                                                           

 

 To apply the brakes, the driver steps on a brake pedal. The pedal 

pushes a piston inside an assembly called the master cylinder, which is filled 

with brake fluid. The master cylinder is connected to the wheel brakes by 
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hollow steel tubes called brake lines, which are also filled with brake fluid. 

Pushing the piston squeezes the fluid inside the master cylinder, creating 

hydraulic pressure. Since liquid cannot be compressed, the pressure is 

transmitted through the brake lines to additional pistons inside each brake. 

These pistons push brake linings against drums and discs attached to the 

wheels in order to slow the vehicle down. For safety purposes, the brake 

system for the four wheels of a car or truck is divided into two separate 

circuits (each with its own piston inside the master cylinder). If a fluid leak in 

either circuit causes a loss of pressure, the two brakes in the other circuit will 

still be operational to stop the vehicle. Cars and trucks use two types of 

brakes, called drum brakes and disc brakes, to stop motion.                                          

 

 Prior to 1965, all cars and trucks had drum brakes on the front and rear 

wheels. Drum brakes consist of curved brake shoes that rest within a rotating 

iron cylinder, or drum, connected to the axle and the wheel. When drum 

brakes are applied, hydraulic pressure from the master cylinder pushes a pair 

of pistons in the drum against the brake shoes. The shoes then press against 

the wall of the drum, slowing the wheel. When the brakes are released, 

springs pull the shoes back away from the drum. Various types of self-

adjusting mechanisms within drum brakes help maintain the correct amount of 

distance between the shoes and drum.  
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 In 1965 disc brakes were introduced on automobiles. Disc brakes have 

greater stopping power than drum brakes and are usually installed on the 

front wheels to improve braking during sudden stops.                       

                 

Disc brakes consist of a metal disc, or rotor, that is connected to the wheel. A 

device called a caliper rests on the edge of the rotor and holds two friction 

pads on either side of the rotor. Applying the brakes causes fluid to push a 

piston within the caliper, which pinches the brake pads against the rotor and 

slows the wheel. Disc brakes do not have return springs, like those in drum 

brakes, to disengage the brakes. Instead, a seal around the piston bends 

slightly when the brakes are applied and then retracts to pull the piston back 

away from the rotor when the brake pedal is released. Also, disc brakes rely 

on a very small amount of wobble, called run out, that is normally present in 

the rotor. When the brakes are released, the run out of the rotor simply 

pushes the pads away from the rotor.                     

 

 Disc brakes are considered superior to drum brakes, because disc 

brakes can handle higher braking temperatures and dissipate heat more 

quickly. Also, disc brakes do not trap water as drum brakes can. When drum 

brakes become wet, they suffer a decrease in braking, called brake fade, 

which can happen when driving through deep puddles. Most cars and trucks 
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use disc brakes on the front wheels and drum brakes on the rear wheels, 

although some cars now feature disc brakes on all wheels.                                                             

 

 Disc brakes generally require added pedal pressure, so most vehicles 

equipped with these brakes have power-braking systems to reduce a driver’s 

pedal effort. Most power-braking systems use a vacuum to increase braking 

power. An engine’s pistons create a vacuum as they draw air into the engine. 

This vacuum is connected by a tube to both sides of a special spring-loaded 

diaphragm located near the master cylinder. When the brake pedal is 

pressed, ordinary air is allowed to enter on one side of the vacuum 

diaphragm. The vacuum on the other side then pulls the diaphragm to one 

direction with added force. This added force is sent to the master cylinder, 

increasing braking power.                               
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 Both drum and disc brakes contain several features to dissipate the 

large amount of heat produced by friction. If the heat is not dissipated, the 

brakes may malfunction. To dissipate heat more quickly, many rotors are 

vented and have cooling fins sandwiched between the faces of the rotor. Most 

disc brakes use semi metallic brake pads that contain chopped steel-wool 

fiber to aid heat dissipation.  

By 

ADHITHYAN. M 

    KARTHIKEYAN. V 

                III YEAR AUTOMOBILE  
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BIOMETRICS 

         Biometric is the science and technology of authentication (i.e. 

establishing the identity of an individual) by measuring the person's 

physiological or behavioral features. The term is derived from the Greek 

words "bios" for life and "metron" for measure.  

 

Biometrics also refers to an entirely different field (today more commonly 

called Biostatistics), which concerns the development of statistical and 

mathematical methods applicable to data analysis problems in the biological 

sciences (a definition in use since the early 20th century). Biometrics usually 

refers to technologies for measuring and analyzing human physiological 

characteristics such as fingerprints, eye retinas and irises, voice patterns, 

facial patterns, and hand measurements, especially for authentication 

purposes Examples of behavioural characteristics which can be measured 

include signature recognition, gait recognition, speaker recognition, and the 

most successful, human authentication via typing pattern (rhythm) recognition.  

 

 In a typical biometric system, a person registers with the system when 

one or more of his physiological characteristics are obtained, processed by a 

numerical algorithm, and entered into a database. Ideally, when he logs in, all 

of his features match 100%; then when someone else tries to log in, she does 
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not fully match, so the system will not allow her to log in. Current technologies 

have widely varying Equal Error Rates - as low as 60% and as high as 99.9%.  

 The one or more unique characteristics of a person that can be 

compared are  

 Fingerprint matching 

 Hand geometry 

 Face retreival  

 

Fingerprint Matching: 

 Among all the biometric techniques, fingerprint-based identification is 

the oldest method which has been successfully used in numerous 

applications. Everyone is known to have unique, immutable fingerprints. A 

fingerprint is made of a series of ridges and valleys on the surface of the 

finger. The uniqueness of a fingerprint can be determined by the pattern of 

ridges and valleys as well as the minutiae points. Minutiae points are local 

ridge characteristics that occur at either a ridge bifurcation or a ridge ending. 

 

 Fingerprint matching techniques can be placed into two categories: 

minutae-based and correlation based. Minutiae-based techniques first find 

minutiae points and then map their relative placement on the finger.  

However, there are some difficulties when using this approach. It is difficult to 

extract the minutiae points accurately when the fingerprint is of low quality. 
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Also this method does not take into account the global pattern of ridges and 

valleys. The correlation-based method is able to overcome some of the 

difficulties of the minutiae-based approach.  However, it has some of its own 

shortcomings. Fingerprint matching based on minutiae has problems in 

matching different sized (unregistered) minutiae patterns. Local ridge 

structures can not be completely characterized by minutiae. We are trying an 

alternate representation of fingerprints which will capture more local 

information and yield a fixed length code for the fingerprint. The matching will 

then hopefully become a relatively simple task of calculating the Euclidean 

distance will between the two codes. 
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 Figure shows the matching of ridges and the valleys  of a persons 

finger the one that was already registered in the computer. 

 

Hand Geometry: 

 This approach uses the geometric shape of the hand for authenticating 

a user's identity.  Authentication of identity using hand geometry is an 

interesting problem.  Individual hand features are not descriptive enough for 

identification.  However, it is possible to devise a method by combining 

various indi geometry is used for (frequent) verification. 

 

Face Retrieval:  

 The face retrieval problem, known as face detection, can be defined as 

follows: given an arbitrary black and white, still image, find the location and 

size of every human face it contains. There are many applications in which 

human face detection plays a very important role: it represents the first step in 

a fully automatic face recognition system, it can be used in image database 

indexing/searching by content, in surveillance systems and in human-

computer interfaces. Three different sets of features were considered for 

defining the concept of a human face. The performance achieved is as 

follows: 85% detection rate, a false alarm rate of 0.04 % of the number of 

windows analyzed and 1 minute detection time on a 320 x 240 image on a 

Sun Ultrasparc . 
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By 

DHILISH R 

                   I YEAR AUTOMOBILE 

Magnetic Levitation 

 

 If you've ever played with magnets, you know that opposite poles 

attract and like poles repel each other. This is the basic principle behind 

electromagnetic propulsion. Electromagnets are similar to other magnets in 

that they attract metal objects, but the magnetic pull is temporary. As you can 

read about in How Electromagnets Work, you can easily create a small 

electromagnet yourself by connecting the ends of a copper wire to the positive 

and negative ends of an AA, C or D-cell battery. This creates a small 

magnetic field. If you disconnect either end of the wire from the battery, the 

magnetic field is taken away. 

 The magnetic field created in this wire-and-battery experiment is the 

simple idea behind a maglev train rail system. There are three components to 

this system:  

 A large electrical power source  

 Metal coils lining a guideway or track  

http://science.howstuffworks.com/electromagnet.htm
http://science.howstuffworks.com/battery.htm
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 Large guidance magnets attached to the underside of the train  

 The big difference between a maglev train and a conventional train is 

that maglev trains do not have an engine -- at least not the kind of engine 

used to pull typical train cars along steel tracks. The engine for maglev trains 

is rather inconspicuous. Instead of using fossil fuels, the magnetic field 

created by the electrified coils in the guideway walls and the track combine to 

propel the train.  

 

 The magnetized coil running along the track, called a guideway, repels 

the large magnets on the train's undercarriage, allowing the train to levitate 

between 0.39 and 3.93 inches (1 to 10 cm) above the guideway. Once the 

train is levitated, power is supplied to the coils within the guideway walls to 

create a unique system of magnetic fields that pull and push the train along 

the guideway. The electric current supplied to the coils in the guideway walls 

is constantly alternating to change the polarity of the magnetized coils. This 

http://science.howstuffworks.com/diesel-locomotive.htm
http://science.howstuffworks.com/engine.htm
http://science.howstuffworks.com/oil-refining2.htm
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change in polarity causes the magnetic field in front of the train to pull the 

vehicle forward, while the magnetic field behind the train adds more forward 

thrust.  

 Maglev trains float on a cushion of air, eliminating friction. This lack of 

friction and the trains' aerodynamic designs allow these trains to reach 

unprecedented ground transportation speeds of more than 310 mph (500 

kph), or twice as fast as Amtrak's fastest commuter train. In comparison, a 

Boeing-777 commercial airplane used for long-range flights can reach a top 

speed of about 562 mph (905 kph). Developers say that maglev trains will 

eventually link cities that are up to 1,000 miles (1,609 km) apart. At 310 mph, 

you could travel from Paris to Rome in just over two hours.  

By 

                                                                                            Revanth. R  

                                                                       Periyandavar. S 

                                                                               IV Year Automobile 

 

INTELLIGENT MATERIAL AND SENSORS 

 

 Now a days man is in want of more admirable characteristics which 

would surely be enhancing the future aspirations thereby providing some 

newer technologies which would be applicable in higher objectives Intelligent 

materials are one such material which has found its uses in several 

http://science.howstuffworks.com/airplane.htm
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aspects.Intelligent materials and sensors are those materials which takes man 

to a better future. 

 

Artificial intelligent system 

 

 An artificial intelligent system is a computer program that has parts for 

each of the functions described in the intelligent system document. It functions 

the same way that a biological brain does; only it performs this in an electronic 

way instead of by activating neurons 

 

 Here let’s discuss elaborately about the electro chromatic or smart 

glasses, its theories, working, applications, & advantages. 

 

Electro chromic glasses 

 

 Electro-chromatic glass will help maintain a constant temperature in 

buildings. Attached to a thermostat, this active material could either reflect 

solar heat or allow the heat to pass into the building, depending on the 
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temperature needs of the moment. The new electro chromic glass product 

changes color from clear to a pleasing blue as it is adjusted to control the 

amount of heat and light entering a room. 

 

 The “Smart Glasses” provides the advantage of lower energy 

consumption with the added convenience of a technologically advanced 

window in place of blinds. While the basic concept behind all smart windows 

is the same, they can be made in several different ways, each with a different 

method and properties for blocking light. In this article we will be focusing on 

two different technologies: electro chromic & Suspended-particle-device 

(SPD). 

  

Theory behind smart glasses 

SPD THEORY  

The mechanism behind SPD is similar to that of the dielectric in a parallel-

plate capacitor.  
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How an atom becomes an induced dipole 

 

 In Fig. you see a neutral atom of hydrogen. We are using the hydrogen 

atom to keep the drawings as simple as possible. The atoms in SPD material 

are much more complex, but the basic idea will still be valid. Figure 1a shows 

the atom inside an SPD particle with no voltage applied to the smart window. 

The electron (- sign) orbits the proton (+) similar to the sun a planet around  

 

 Figure 1b shows how the atom appears when a dc voltage is applied to 

conducting layers above and below the atom. Because opposite charges 

attract, the positive upper plate attracts the orbiting electron as shown. Notice 

that the atom's orbit is distorted into an ellipse. The electron still orbits the 

proton but in a distorted ellipse rather than a circle. Because of the attraction 

of the upper positive layer, the orbiting electron spends more time above the 

proton than below.  

 The net effect of the distorted elliptical orbit is called polarization. It can 

be approximated by visualizing the atom as "dipole", something with a net 

negative charge on the top and a net positive charge on bottom as shown. 

 

How an SPD particle becomes an induced dipole 
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 Next, consider Fig. 2 where two conducting layers are shown with SPD 

particles at a, b, and c. An SPD particle is rod-shaped. When a dc voltage is 

applied to the conducting layers (+ on the top layer and - on the bottom layer), 

the atoms inside the SPD particle are polarized as discussed before. Figure 2 

shows six atoms with minus on top and plus on the bottom.  

  

 The net effect of all the polarized atoms inside the SPD particle is that 

the particle itself acts like an induced dipole like Fig. 2.Since opposites attract, 

the particle would tend to migrate to whichever conducting layer is closer. If 

the particle is slightly closer to the top conducting layer, it will move up. This 

migration of particles can be prevented in either of two ways: apply an ac 

voltage to the conducting layers or encapsulated the particle inside a very 

small immobile droplet (SPD film). 

.  

Figure 2. Rod-like particle becomes polarized 

Electro chromic theory 
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 Electrochromic windows darken when voltage is added and are 

transparent when voltage is taken away. Like suspended particle devices, 

electrochromic windows can be adjusted to allow varying levels of visibility .  

 Like other smart windows, electrochromic windows are made by 

sandwiching certain materials between two panes of glass. Here are the 

materials inside one basic electrochromic window system and the order you 

will find them in:  

 Glass or plastic panel  

 Conducting oxide  

 Electrochromic layer, such as tungsten oxide  

 Ion conductor/electrolyte  

 Ion storage  

 A second layer of conducting oxide  

 A second glass or plastic panel  

 In this design, the chemical reaction at work is an oxidation reaction -- 

a reaction in which molecules in a compound lose an electron. Ions in the 

sandwiched electro chromic layer are what allow it to change from opaque to 

transparent. It's these ions that allow it to absorb light. A power source is 

wired to the two conducting oxide layers, and a voltage drives the ions from 

the ion storage layer, through the ion conducting layer and into the electro 

chromic layer. This makes the glass opaque. By shutting off the voltage, the 

http://home.howstuffworks.com/light.htm
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ions are driven out of the electro chromic layers and into the ion storage layer. 

When the ions leave the electro chromic layer, the window regains its 

transparency.  

 Electro chromic windows consist of up to seven layers of materials. 

The essential function of the device results from the transport of hydrogen or 

lithium ions from an ion storage layer and through an ion conducting layer, 

injecting them into an electro chromic layer.  

 The electro chromic layer is typically tungsten oxide (WO3). The 

presence of the ions in the electro chromic layer changes its optical 

properties, causing it to absorb visible light. The large-scale result is that the 

window darkens.  

 The central three layers are sandwiched between two layers of a 

transparent conducting oxide material. To protect the five layers of materials, 

they are further sandwiched between two layers of glass. All of the layers, of 

course, are transparent to visible light.  

 To darken (or "color") the windows, a voltage is applied across the two 

transparent conducting oxide layers. This voltage drives the ions from the ion 

storage layer, through the ion conducting layer and into the electro chromic 

layer.  

 To reverse the process, the voltage is reversed, driving the ions in the 

opposite direction, out of the electro chromic layer, through the ion conducting 

layer, and into the ion storage layer. As the ions migrate out of the electro 
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chromic layer, it lightens (or "bleaches"), and the window becomes 

transparent again.  

 

Applications of SMART glasses: 

 Rear-view Mirrors  

 Automotive Glass 

 Eyewear 

 Low-information Content Display 

 High-information Content Display 

 Smart Windows 

AUTOMATIC CONTROL OF SMART GLASSES 

 This is easily done by adding a photocell to detect the amount of 

transmitted light and a negative-feedback circuit that applies the voltage to the 

conducting layers. On overcast days, the transmitted light is small and the 

feedback circuit applies more voltage to the window, making it as clear as 

possible. On bright summer days, the feedback circuit produces a less 

voltage, which darkens the window. 

Advantages of smart glasses:  

 Besides controlling the level of transmitted light, smart windows can 

save energy.  

 On the home front, smart windows can eliminate Venetian blinds, 

curtains, and other window coverings.  
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 Smart windows can not only control the amount of light being 

transmitted, but they can also reduce energy losses.  

By  

P.Raghul 

III Year Automobile 
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GLIDERS 

 

STAYING ALOFT WITHOUT AN ENGINE: 

Flights of five hours (and much longer) by sailplanes are common. 

These flights are possible because glider pilots seek out rising air masses (lift) 

that has been created by one or more of several naturally occurring weather 

phenomena. The most commonly used source of lift is created by the sun's 

energy heating the ground which in turn heats the air above it. This warm air 

rises in columns known as thermals. Soaring pilots quickly become aware of 

visual indications of thermals such as: eumulus clouds, dust devils and haze 

domes. Also, nearly every glider contains an instrument known as a 

variometer (a very sensitive vertical speed indicator) which shows visually 

(and often audibly) the presense of lift and sink. Having located a thermal, a 

glider pilot will circle within the area of rising air to gain height. Another form of 

lift is formed when the wind meets a mountain, cliff or hill. The air mass is 

deflected up the windward face of the mountain forming lift and sailplanes can 

climb in this rising air by flying along these features. This is commonly 

referred to as "ridge running" and has been used to set record distance flights 

along the appalachians in the USA and the andes Mountains in southamerica. 

The third main type of lift used by glider pilots occurs downwind of the 

mountains because the airflow can generate standing waves with alternating 

areas of lift and sink. More exotic forms of lift are the polar vortexes which the 
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perlan project hopes to use to soar to great altitudes. A rare phenomenon 

known as morning glory has also been used by sailplane pilots in Australia 

 

 

Motor gliders: 

 Some sailplanes ("self-launching motor gliders") are equipped with 

propellers that retract into the fuselage. The motor is powerful enough to allow 

these gliders to launch independently. Recently electric self-launchers such 

as the antares have been developed. Others ("self-sustaining motor gliders," 

also referred to as "turbo" or "sustainer" gliders) are equipped with motors just 

powerful enough to allow the glider to climb slowly but they must be launched 

like unpowered gliders. A third type, termed touring motorglider, has a 

conventional layout with a motor and propellor on the front of the aircraft.                   
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 Some people argue that an engine makes the aircraft safer, because 

the pilot can avoid storms, and can go on to an airstrip to land. An opposing 

view is that motor gliders are against the spirit of the sport, and, more 

importantly, that they sometimes give pilots a false sense of security. Even in 

a motor glider, it is important never to be out of gliding range of a 'landable' 

area. 

 In the United States, a private glider pilot certificate allows the pilot to 

fly unpowered gliders, self-launching motor gliders and sustainer motor 

gliders. An instructor must provide instruction and sign the logbook of the pilot 
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to authorize the launch method, which may be by airplane towing, ground 

launch (winches, bungee, auto tow, etc.) or, in the case of a suitable motor 

glider, by self-launching 

Launch Methods: 

 The two most common methods of launching gliders are by aerotow 

and by winch. When aerotowed, the glider is towed behind a powered aircraft 

using a rope about 60 meters long. The release is performed by the sailplane 

after reaching the required altitude, but can be released by the towplane in an 

emergency. Winch launching uses a powerful stationary engine located on the 

ground at the far end of the launch area which rapidly winds 800-1200 metres 

of wire cable. More rarely, automobiles are used to pull gliders into the air or 

gliders are launched from sloping ground or cliffs. All methods of launching 

gliders (apart from self-launching motor- gliders) require assistance from other 

participants and so sailplane pilots band together within clubs to share an 

airfield along with launch equipment and to maintain high safety standards. 

Since assistance is also needed to rig and retrieve gliders as well as to train 

new pilots, there is another important social aspect to the sport. 

By 

DHILISH R 

                     I Year Automobile 
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TITANIUM COMPLEX GREASE 

 (THE GREASE OF THE NEW GENERATION) 

 

          The performance requirements of lubricating greases are made more 

and more stringent as the servity and complexity of mechanical operations 

increases. The requirements of high performance are presently met by lithium 

complex grease, aluminum complex, sulfonate complex, poly urea, clay base 

greases etc. lithium and lithium complex greases are currently account for 

over 60% of grease market both in India and abroad. 

 

DRAW BACKS OF CONVENTIONAL GREASES: 

 Latest reports indicate that lithium has questionable toxicological image 

 Poly urea greases make use of hazardous toxic raw materials like 

isocynates 

 Some additives used in greases formulations are environmentally 

unsafe 

 Compatibility problem with other greases  

 Poly urea, clay base and sulphonate greases are costly  

 No shear reversibility except in case of poly urea 

 

 

EMERGENCE OF TITANIUM GREASE: 
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 Limitations associated with lithium and other conventional greases 

prompted the scientists to scientists to search for better alternatives. The 

efforts led to the development of a novel chemistry. High performance Ti- 

complex grease reported for the first time in the world. This invention has 

been recognized as a major breakthrough in the history of lubricating greases. 

 

PHYSIO CHEMICAL AND PERFORMANCE CHARACTERISTICS: 

 The following important physio-chemical and performance 

characteristics of Ti-complex grease indicate that it is either superior or 

comparable with the conventional greases. 

 

DROP POINT AND OXIDATION RESISTANCE:   

 Drop point of Ti-Complex grease was found to be 295°C which is 

higher than Li-complex and all complex greases indicating better high 

applicability of this product. Pressure drop in Ti complex grease in ASTM D-

942 is only 1.5 PSI after 100 hrs indicating inherent oxidation properties 

 

WATER RESISTANCE AND LOW TEMPERATURE PROPERTIES: 

  

               Ti complex grease produces good water resistance as indicated by 

water wash out characteristics of 2.9% as against 5.0% for conventional 
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greases. Low running torque of Ti complex grease is an indication of excellent 

low temperature characteristics. 

 

EXTREME PRESSURE AND ANTIWEAR: 

 The inherent characteristics of Ti complex grease is reflected while 

testing it is weld load of 315 kg and anti-wear characteristics tested in a four 

ball wear gear diameter of 0.6mm. it shows a compatible performance equal 

to conventional greases 

 

COMPATIBILITY: 

 Ti grease is compatible with lithium and aluminum, complex clay, 

calcium base etc. in centralized lubrication system this is an added advantage 

 

ADVANTAGE OF TI COMPLEX GREASE: 

 Indigenously available raw material used 

 Net saving in imports of lithium hydroxide 

 Exceptional field performance in field leading to  

 Conservation of lubricants 

 Less down time, increased production and reduced maintenance  

 Fully compatibility with commercial greases 

 Toxologically safe    
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           Thus the emergence of the Ti complex grease seems to take over the 

present market to high standards. 

By 

      Sathish  B 

III Year Automobile 
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JAPANESE TECHNICAL WORDS 

 

JIDOKA      -   OPERATION WITH A   

                                SINGLE TOUCH 

KAIZEN             -  CONTINUOS CHANGE 

SERI               -    SET 

SORI       -   SORT 

SEIKITSU      -   STANDARDISE 

POKA YOKE        -FOOL PROOF 

JISHU HOZEN  -      AUTONOMOUS  

                              MAINTANANCE 

KOBETSU KAIZEN -  FOCUSED                                           

                               IMPROVEMENT 

HINSHITSU HOZEN - QUALITY  

                                                                                  BY  

                                                                       SURIYA PRAKASH  

                                                                             II Year Automobile 
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