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DESIGNING OF AUTOMOBILE COMPONENTS



SCENARIO DESCRIPTION ENDORSEMENT
One of the driving forces in development is that of creativity and
perfection. In this course, students will learn the fundamental aspects
which are required in the world of entrepreneurship. This course is
central to developing student’s ability to analyze, design and/or selects
machine elements and therefore involves economic, societal, safety and
manufacturing aspects. In addition to technological considerations, the
team projects help develop the ability to work in teams, address open-
ended engineering problems and written communication via reporting
the results.
Various joints in the Automobile like bolted joins, Riveted Joins and
Weld joints are designed by basic principles discussed in this course.
A shaft is a rotating member usually of circular cross-section (solid or
hollow), which transmits power and rotational motion. Automobile
elements such as gears, pulleys (sheaves), flywheels, clutches, and
sprockets are mounted on the shaft and are used to transmit power
from the engine through a machine.

Press fit, keys, dowel, pins and splines are used to
attach these machine elements on the shaft. The shaft rotates on rolling
contact bearings or bush bearings. Various types of retaining rings, thrust
bearings, grooves and steps in the shaft are used to take up axial loads
and locate the rotating elements. Couplings are used to transmit power
from drive shaft (e.g., motor) to the driven shaft (e.g. gearbox, wheels).

Springs are fundamental mechanical components
which form the basis of many mechanical systems. A spring can be
defined to be an elastic member which exerts a resisting force when its
shape is changed. Most springs are assumed linear and obey Hooke's
Law. In this current scenario various springs are designed for automobile
applications like suspension.

A belt is a looped strip of flexible material used to
mechanically link two or more rotating shafts. A belt drive offers smooth
transmission of power between shafts at a considerable distance. Belt
drives are used as the source of motion to transfer, to efficiently
transmit power or to track relative movement.
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Electric and Hybrid Electric Vehicle



SCENARIO DESCRIPTION ENDORSEMENT
A hybrid electric vehicle (HEV) is a type of hybrid vehicle that combines
a conventional internal combustion engine (ICE) system with
an electric propulsion system. The presence of the electric power train
is intended to achieve either better fuel economy than a conventional
vehicle or better performance. There is a variety of HEV types and the
degree to which each function as an electric vehicle (EV) also varies.
Modern HEVs make use of efficiency-improving technologies such
as regenerative brakes which convert the vehicle's kinetic energy to
electric energy to charge the battery.

An electric vehicle may be powered through a collector system
by electricity from off-vehicle sources or may be self-contained with a
battery, solar panels or an electric generator to convert fuel to
electricity. EVs first came into existence in the mid-19th century, when
electricity was among the preferred methods for motor vehicle
propulsion, providing a level of comfort and ease of operation that
could not be achieved by the gasoline cars of the time. Modern internal
combustion engines have been the dominant propulsion method for
motor vehicles for almost 100 years, but electric power has remained
commonplace in other vehicle types, such as trains and smaller vehicles
of all types.

The flexibility of PHEVs allows drivers to use electricity
as often as possible while also being able to fuel up with gasoline if
needed. Powering the vehicle with electricity from the grid reduces fuel
costs, cuts petroleum consumption, and reduces tailpipe emissions
compared with conventional vehicles. When driving distances are
longer than the all-electric range, PHEVs act like hybrid electric vehicles,
consuming less fuel and producing fewer emissions than similar
conventional vehicles. Depending on the model, the internal
combustion engine may also power the vehicle at other times, such as
during rapid acceleration or when using heating or air conditioning.
PHEVs could also use hydrogen in a fuel cell, bio fuels, or other
alternative fuels as a back-up instead of gasoline.
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SCENARIO DESCRIPTION ENDORSEMENT
CAD/CAM (computer-aided design and computer-aided

manufacturing) refers to computer software that is used to both

design and manufacture products. CAD is the use of computer

technology for design and design documentation. CAD/CAM

applications are used to both design a product and program

manufacturing processes, specifically, CNC machining. CAM

software uses the models and assemblies created in CAD software

to generate tool paths that drive the machines that turn the designs

into physical parts.

The application of computers in manufacturing has been to direct, monitor

and control the processes as well as support the various functions of the

operations. Computers are being applied in all aspects of manufacturing

such as design and drafting, engineering, manufacturing, process planning,

tool design, material requirement planning, scheduling, etc.

Major developments in computer hardware and software are directly

driving these applications to greater extent. The conventional product cycle

involves a number of interlinked operations. Computer aided design deals

with all the operations that deal with the development of the product. A

number of advantages are gained by the use of computers in the design

process. Using CAD reduces a number of unwanted repetitive operations,

at the same time improving the accuracy, reducing the developmental time

and cost.

Computerized manufacturing is involved in all these types of operations. A

number of benefits can be achieved by the use of computer aided

manufacturing. Understanding the concepts of computer aided part

programming using G and M codes as universal programming system used

for large range of machine tools

Understand the need for group technology (GT) bringing the benefits of

mass production to the relatively smaller production that is required in a

majority of the present day manufacturing industries. The use of the

computers for quality control of the product is called as the computer aided

quality control or CAQC. Computer Integrated Manufacturing tries to link

all the operations that are used in manufacturing such that the information

is shared between all the operations. This would mean the reduction of

waste leading to lean manufacturing.
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