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Abstract—The aero planes are designed for many uses on
our nature, most of the people know aero planes are used
for passenger purposes only, but 33 percent only the aero
planes are used for travelling of mankind, but most of the
cargo flights run daily. Even there are many types of aero
planes. These are even called by many names such as jets,
flights, powered flights, army flights etc. As if you see the
aero planes fly with the help of horizontal and vertical
wings. The fin is a main surface of the Aerospace vehicle.
It is used to ensure the stability when it is subjected to
aerodynamic forces. In general this fin used to move the
vehicle in different directions with different materials
aluminum 7475, carbon fiber and E- glass fiber. The static
analysis is performed to estimate deflections, stresses &
strain. The wings are the most important lift- producing
part of the aircraft. The design of wings may vary
according to the type of aircraft and its purpose. 3D model
done in CREO 3.0 and analysis done in ANSYS.

Indexed Terms— aerolpalne, Aerospace vehicle,
aerodynamic force, static analysis etc.

l. INTRODUCTION

o CARGO AIRCRAFT

Air cargo is any property carried or to be carried in an
aircraft. Air cargo comprises air freight, air expresses
and airmail.

A cargo aircraft (also known as freight aircraft,
freighter, airlifter or cargo jet) is a fixed- wing aircraft
that is designed or converted for the carriage of cargo
rather than passengers. Such aircraft usually do not
incorporate passenger amenities and generally feature
one or more large doors for loading cargo.
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Aircraft designed for cargo flight usually have features
that distinguish them from conventional passenger
aircraft: a wide/tall fuselage cross-section, a high-wing
to allow the cargo area to sit near the ground, a large
number of wheels to allow it to land at unprepared
locations, and a high-mounted tail to allow cargo to be
driven directly into and off the aircraft.Cargo aircraft
represent a small proportion of the overall air freight
market. The majority is carried in special ULD
containers in the cargo holds of normal passenger
aircraft [citation needed].

o AIRCRAFT TYPES
Cargo can be transported by passenger, cargo or combi
aircraft:Passenger aircraft use the spare volume in the
airplane’s baggage hold (the "belly™) that is not being
used for passenger luggage - a common practice used
by passenger airlines,who additionally transport cargo
on scheduled passenger flights. - this practice is known
as Belly Cargo. Cargo can also be transported in the
passenger cabin as hand-carry by an “on- board
courier”.

e Cargo aircraft are dedicated for the job - they carry
freight on the main deck and in the belly by means
of nose-loading or side loading.

e Combi aircraft carries cargo on the main deck
behind the passengers’ area with side loading and
in the belly.

1. MODELLING AND ANALYSIS

e INTRODUCTION TO CAD
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Computer-aided design (CAD) is the use of computer
systems (or workstations) to aid in the creation,
modification, analysis, or optimization of a design.
CAD software is used to increase the productivity of
the designer, improve the quality of design, improve
communications through documentation, and to create
a database for manufacturing. CAD output is often in
the form of electronic files for print, machining, or
other manufacturing operations. The term CADD (for
Computer Aided Design and Drafting) is also used.

Its use in designing electronic systems is known as
electronic designautomation, or EDA. In mechanical
design it is known as mechanical design automation
(MDA) or computer- aided drafting (CAD), which
includes the process of creating a technical drawing
with the use of computer software.

CAD software for mechanical design uses either
vector-based graphics to depict the objects of
traditional drafting, or may also produce raster
graphics showing the overall appearance of designed
objects. However, it involves more than just shapes.
As in the manual drafting of technical and engineering
drawings, the output of CAD must convey
information, such as materials, processes, dimensions,
and tolerances, according to application- specific
conventions.

CAD may be used to design curves and figures in two-
dimensional (2D) space; or curves, surfaces, and solids
in three-dimensional (3D) space.

CAD is an important industrial art extensively used in
many applications, including automotive,
shipbuilding, and aerospace industries, industrial and
architectural design, prosthetics, and many more.
CAD is also widely used to produce computer
animation for special effects in movies, advertising
and technical manuals, often called DCC digital
content creation. The modern ubiquity and power of
computers means that even perfume bottles and
shampoo dispensers are designed using techniques
unheard of by engineers of the 1960s. Because of its
enormous economic importance, CAD has been a
major driving force for research in computational
geometry, computer graphics (both hardware and
software), and discrete differential geometry.
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CAD/CAM Software

Software allows the human user to turn a hardware
configuration into a powerful design and
manufacturing system. CAD/CAM software falls into
two broad categories,2-D and 3-D, based on the
number of dimensions are called 2-D representations
of 3-D objects is inherently confusing. Equally
problem has been the inability of manufacturing
personnel to properly read and interpret complicated
2-D representations of objects. 3-D software permits
the parts to be viewed with the 3-D planes-height,
width, and depth-visible. The trend in CAD/CAM is
toward representation of graphic images. Such
representation approximates the actual shape and
appearance of the object to be produced; therefore,
they are easier to read and understand.

APPLICATIONS OF CAD/CAM

The emergence of CAD/CAM has had a major impact
on manufacturing, by standardizing product
development and by reducing design effort, tryout, and
prototype work; it has made possible significantly
reduced costs and improved productivity.

Some typical applications of CAD/CAM are as
follows:

Programming for NC, CNC, and industrial robots;
Design of dies and molds for casting, in which, for
example, shrinkage allowances are preprogrammed,;
Design of tools and fixtures and EDM electrodes;
Quality control and inspection--- for instance,
coordinate-measuring machines programmed on a
CAD/CAM workstation;

Process planning and scheduling.

INTRODUCTION TO CREO

PTC CREO, formerly known as Pro/ENGINEER, is
3D modeling software wused in mechanical
engineering, design, manufacturing, and in CAD
drafting service firms. It was one of the first 3D CAD
modeling applications that used a rule-based
parametric system. Using parameters, dimensions and
features to capture the behavior of the product, it can
optimize the development product as well as the
design itself.

The name was changed in 2010 from Pro/ENGINEER
Wildfire to CREO. It was announced by the company
who developed it, Parametric Technology Company
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(PTC), during the launch of its suite of design products
that includes applications such as assembly modeling,
2D orthographic views for technical drawing, finite
element analysis and more.

-
-
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2D CREO MODEL FOR CARGO AERO FIN
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3D CREO MODEL FOR CARGO AERO FIN
1. ANSYS SOFTWARE

ANSYS is an Engineering Simulation Software
(computer aided Engineering). Its tools cover
Thermal, Static, Dynamic, and Fatigue finite element
analysis along with other tools all designed to help
with the development of the product. The company
was founded in 1970 by Dr. John A. Swanson as
Swanson Analysis Systems, Inc. SASI. Its primary
purpose was to develop and market finite element
analysis software for structural physics that could
simulate static (stationary), dynamic (moving) and
heat transfer (thermal) problems. SASI developed its
business in parallel with the growth in computer
technology and engineering needs. The company grew
by 10 percent to 20 percent each year, and in 1994 it
was sold. The new owners took SASI’s leading
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software, called ANSYS®, as their flagship product,
designated ANSY'S, Inc. as the new company name.

Benefits of ANSYS:

e The ANSYS advantage and benefits of using a
modular simulation system in the design process
are well documented. According to studies
performed by the Aberdeen Group, best-in-class
companies perform more simulations earlier. As a
leader in virtual prototyping, ANSYS s
unmatched in terms of functionality and power
necessary to optimize components and systems.

e The ANSYS advantage is well-documented.

e ANSYS is a virtual prototyping and modular
simulation system that is easy to use and extends
to meet customer needs; making it a low-risk
investment that can expand as value is
demonstrated within a company. It is scalable to all
levels of the organization, degrees of analysis
complexity, and stages of product development.

Structural Analysis:

Structural analysis is probably the most common
application of the finite element method. The term
structural (or structure) implies not only civil
engineering structures such as ship hulls, aircraft
bodies, and machine housings, as well as mechanical
components such as pistons,machine parts, and tools.

Types of Structural Analysis:
Different types of structural analysis are:
Static analysis
Modal analysis
Harmonic analysis
Transient dynamic analysis
Spectrum analysis
Bucking analysis
Explicit dynamic analysis
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IV.  STATIC ANALYSIS OF AERO FIN

L] L] Ll
L)

Deformation

1] wo TN ey
UL
uu u

Stress

L] L] M)

Strain

V. RESULTS

ModelsMaterials |Deformation |Stress(Mpa)[Strain
(mm)

Model-|Aluminum [0.0003504 [1.5128 3.45e-5
1 alloy 7475

E-glass  [0.0003066 [1.3237 3.019e-5

Carbon  |0.0002628 |1.1346 2.5584¢-
fiber 5
Model-|Aluminum [0.0021905 [1.3885 2.286e-5
2 alloy 7475

E-glass  [0.00019167 [1.215 2.003e-5

Carbon  |0.00016429 (1.0414 1.7145e-

fiber 5
Model-|Aluminum [0.0066258 [1.8655 3.9775e-
3 alloy 7475 5

E-glass  [0.00054556 [1.6323 3.4803e-

5

Carbon  |0.00046934 (1.3991 2.9831e-

fiber 5

VI. CONCLUSIONS

The fin is a main surface of the Aerospace vehicle. It is
used to ensure the stability when it is subjected to
aerodynamic forces. In general this fin used to move the
vehicle in differentdirections with different materials
aluminum 7475, carbon fiber and E-glass fiber.

By observing the static analysis results the stress less for
carbon fiber material compare with E- glass and
aluminum alloy materials for model-2.

So it can be conclude the glass fiber materials is better
material and model-3 is better model for aero fin blade.
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