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Abstract: Unmanned Air Vehicles (UAVs) are a new type of aircraft maturing day by day and have reached
unprecedented levels of growth recently. Unmanned Air Vehicles (UAVs) have enormous potential in
applications. They are deployed predominantly for military and special operation applications, but also used in
a small but growing number of civil applications, such as policing and firefighting, and nonmilitary security
work, such as surveillance of pipelines. UAVs are often preferred for missions that are too "dull, dirty, and
dangerous" for manned aircraft. This article mainly describes the design process of an unmanned air vehicle in
solidworks and shows the results of solidworks simulation analysis.
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I. Introduction:

The First Unmanned Aerial Vehicles emerged in the mid-1990s [1] and since then have evolved very
fast new designs have been smaller, more autonomous and of increased endurance. Recent advances in electrical
and mechanical system miniaturization have spurred interest in finding new solutions to an array of military and
civilian missions. Modern UAVs usually weigh between 50g and 250g and have a wingspan from 100 to 300
mm. They are built primarily for reconnaissance missions, but as some market research [2] have shown; there
are also other possible applications, both military and civilian, such as situational awareness or air sampling.
Whereas scaling down is a huge problem due to aerodynamic problems (very low Reynolds numbers),
miniaturization and development of electronic equipment allows UAVs to be less expensive and more versatile.
In fact, Commercial, Off-The-Shelf (COTS) elements used today by RC modellers are suitable for micro aircraft
use with very little weight penalty. At present, there are three types of UAVs [3, 4]: fixed-wing, rotorcraft and
ornithopter (flapping wing). Ornithopters are less popular and still require further development to achieve
performance similar to fixed-wing and rotorcraft types. Fixed-wing aircraft are able to fly fast and loiter over
targets for observation. Rotorcraft type vehicles can hover above the target, providing constant observation.
Hover capability also makes them superior to fixed-wing configurations in an environment that requires
maneuvering close to obstacles like buildings and trees, but they are not able to perform fast dashes similarly to
fixed wing planes. In case of design an unmanned air vehicle solidworks play an important role. In solidworks
it is very easy to design than AutoCAD. Beside this solidworks can be used to perform static, thermal,
frequency, buckling, drop test, pressure vessel design, fatigue etc.

Steps of design and analysis:
Design and analysis are consists of three very simple steps. Firstly initial sketch made by hand then
detail design with all necessary component then simulation

Initial sketch

Detail design
Initial sketch:

Initially there should be some paperwork on the idea of designing. It needs not to be 100% correct. It
just for the help in time of design. The finalized initial design is a conventional aircraft, powered by a single
tractor propeller and features a conventional tail that will take the landing loads at the bottom surface of the
fuselage during grass landing.
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Detail design: Here various components of the aircraft have been shown along with the dimension. The drawing
is done in 4 steps to make all parts visible and easily noticeable.
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Figure 2: Component view with quantity
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Figure 3: Detail drawing with connection
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Figure 4: fuselage insight portion
Simulation: Solidworks simulation has been done on wing and horizontal tail, for determining stress, strain, and
displacement.
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Figure 5: displacement analysis of wing

Figure 6: strain analysis of wing
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Figure 7: static nodal stress analysis of wing
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Figure 8: static strain analysis of horizontal tail
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Figure 9: static displacement analysis of horizontal tail
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Figure 10: static nodal stress analysis horizontal tail
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II.  Conclusion:

This work shows the design of an air vehicle by the help of solidworks design is coherently
summarized. First the basic design methodology is outlined. Then feature modeling is presented as the core of
3D design technology platforms. Towards fast and accurate aircraft simulation, numerical integration and
parallel computing techniques are depicted as the numerical engine in the design platform. The meshing has
been done as fine mesh. Load is taken the same for every simulation. Fixing the edge had done on the basis of
real prototype. Here the simulation of all parts couldn’t be shown due to some reason. Future work can improve
the strain, stress capacity of prototype.
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