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The use of computers (or workstations) to assist in the creation, revision,
analysis, or optimization of a design is known as Computer-aided Design
(CAD). CAD software is used to improve the designer's efficiency,
the quality of the design, communication through documentation,
and the creation of a database for manufacturing. When utilized in
patent applications, designs created with CAD software can help
protect items and inventions. Electronic files for printing, machining,
and other manufacturing procedures are common CAD outputs.
CADD (Computer Aided Design and Drawing) is another term used.
Electronic design automation is the term for its application in the
design of electronic systems (EDA).

Mechanical Design Automation (MDA) or Computer-aided Drafting
(CAD) is a term used in mechanical design to describe the process of
making a technical drawing using computer software. CAD software
for mechanical design may provide raster images portraying the
overall appearance of developed things, or it may employ vector-based
graphics to depict the objects of traditional drafting. It entails more
than simply shapes, though. CAD output must express information
such as materials, methods, measurements, and tolerances according
to application-specific norms, just like hand drafting of technical and
engineering drawings. CAD is an essential industrial art that is widely
utilized in a variety of fields, including the automotive, shipbuilding,
and aerospace sectors, as well as industrial and architectural design,
prosthetics, and other fields.

DCC (Digital Content Creation) is a term used to describe how CAD

is used to create computer animation for special effects in movies,
advertisements, and technical manuals. Because of the widespread
availability and power of computers nowadays, even perfume bottles
and shampoo dispensers are created utilizing approaches that would
have been unthinkable to engineers in the 1960s. CAD has been a
key driving force for research in computational geometry, computer
graphics (both hardware and software), and discrete differential
geometry due to its huge economic importance.

Computer-aided Geometric Design (CAGD) is a term used to describe
the creation of geometric models for item shapes in particular. With
the IBM Drafting System in the mid-1960s, computer-aided design
systems began to offer more than just the capacity to replicate manual
drafting with electronic drafting, and the cost-benefit for businesses
to move to CAD became obvious. The advantages of CAD systems

over manual sketching are the features that we now take for granted
in computer systems, such as automated bill of materials production,
auto layout in integrated circuits, interference checking, and so on.
Eventually, the designer was able to undertake technical calculations
thanks to CAD. Calculations were still done by hand or by people who
could run computer programmes during this period of change.

CAD was a game-changer in the engineering business, allowing
draughtsmen, designers, and engineers to integrate their jobs.
It integrated departments rather than eliminating them, giving
draughtsmen, designers, and engineers more power. Computer-aided
Design (CAD) is an illustration of the extensive impact computers
were having on the business. 2D vector-based drafting systems to 3D
solid and surface modelers are among the current computer-aided
design software packages. Modern CAD applications usually provide
three-dimensional rotations, allowing for viewing of a planned item
from any aspect, including from the inside looking out. Dynamic
mathematical modelling is possible with some CAD applications.

CAD technology is utilized in the design of equipment and machinery,
as well as the drafting and design of various types of buildings, ranging
from modest residential constructions to huge commercial and
industrial structures (hospitals and factories). CAD is mainly used
for detailed engineering of 3D models or 2D drawings of physical
components, but it is also used throughout the engineering process
from conceptual design and layout of products, through strength and
dynamic analysis of assemblies to definition of manufacturing methods
of components. It can also be used to design objects such as jewelry,
furniture, appliances, etc. Furthermore, many CAD applications now
offer advanced rendering and animation capabilities so engineers can
better visualize their product designs.

4D BIM is a type of virtual construction engineering simulation
incorporating time or schedulerelated information for project
management. Within the realm of computer-aided technologies, CAD
has grown in importance, with advantages such as cheaper product
development costs and a significantly shorter design cycle. Designers
can arrange and develop work on a computer screen, print it out, and
save it for later revision, saving time on their drawings. Within the
realm of computer-aided technologies, CAD has grown in importance,
with advantages such as cheaper product development costs and a
significantly shorter design cycle. Designers can arrange and develop
work on a computer screen, print it out, and save it for later revision,
saving time on their drawings.
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Computer-aided design is one of many tools used by engineers and
designers, and it can be utilised in a variety of ways depending on the
user's profession and the programme used.

CAD is a component of the entire Digital Product Development (DPD)
activity within the Product Lifecycle Management (PLM) processes,
and as such, it is used in conjunction with other tools, such as:

* Finite Element Analysis (FEA) and computer-aided Engineering
(CAE) (FEA, FEM)

Control (CNC)
equipment are part of computer-aided Manufacturing (CAM).

e Instructions to Computer Numerical

¢ Motion simulation and photorealistic rendering.

Photo simulations, in which computer-aided designs of proposed

J Appl Mech Eng, Vol. 10 Iss. 9 No: 384

OPEN aACCESS Freely available online

buildings are superimposed onto photographs of existing environments
to represent what that locale will be like if the proposed facilities
are allowed to be built, are frequently required in the preparation
of environmental impact reports. The use of CAD is also widely
used to investigate potential view corridor blockage and shadow
studies. Engineers have found CAD to be beneficial as well. History,
characteristics, parameterization, and high-level restrictions are the four
attributes used. The model's building history can be used to look back
at certain features and work on a single section rather than the entire
model. The size, form, and other attributes of the various modelling
pieces can be determined using parameters and constraints. The CAD
system's characteristics can be used to a wide range of measurement
equipment, including tensile strength, yield strength, electrical, and
electromagnetic properties. It's also about stress, strain, time, and how
the element reacts to different temperatures, among other things.
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