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Abstract

During the last five decades, space agencies have sent thousands of space crafts, space
capsules, or satellites to the universe. Their purpose is different. In space, satellites move in
a defined orbit. Information is exchanged through electromagnetic waves. This information
can be either the simplest radio signal or a visual image. This field is rapidly developing and
this development brought about a new age of combined Earth sciences. Earth observation
is important to solve future scientific social or defense and security challenges.

Orbit-type transmitters are used worldwide in communication, monitoring,
research and observation processes, both for civil and military purposes. The mentioned
field is rapidly developing and the main task is to improve their production costs, service
life and technical parameters. Shape of the transmission devices is primarily determined by
their purpose. Therefore, in the paper, we will discuss the deployable reflector antenna and
abilities to improve its technical parameters, construction of support truss and possibility of
transformation.

Following topic includes improving the technical parameters of the artificial satellite
introduced in the satellite complex. There are two major classes of communications
satellites, passive and active. Passive satellites only reflect the signal coming from the
source, toward the direction of the receiver. With passive satellites, the reflected signal is
not amplified at the satellite, and only a very small amount of the transmitted energy
actually reaches the receiver. Since the satellite is so far above Earth, the radio signal is
attenuated due to free-space path loss, so the signal received on Earth is very, very weak.
Active satellites, on the other hand, amplify the received signal before retransmitting it to
the receiver on the ground. Passive satellites were the first communications satellites, but
are little used now. The ultra-lightweight construction of large, deployable space structures
is a fundamental prerequisite for the realization of space concepts. In addition to the
functionality of the deployment technique and the development of control concepts,
lightweight aspects and their technical implementation play a key role in future research
missions. Orbital spaceflight requires a satellite or spacecraft payload to be accelerated to
very high velocity. In the vacuum of space, reaction forces must be provided by the ejection
of mass, resulting in the rocket equation. The physics of spaceflight are such that rocket
stages are typically required to achieve the desired orbit. Following thesis includes the study
and design of the structural nodes of this second type of satellite. Transformable
constructions have connection joints with a limited movement and with a defined degree
of freedom. Therefore, choosing the individual component, the solution of their connection
nodes, the manufacturing technology and the types of materials are very important.
Materials which would be used in the assembly can be divided into two groups: Processable
(Raw materials) - such as aluminum sheet, round or square tubes and other semi-finished
products, which need some machining to get them into functional condition; Finished
materials - such as bolts, clamps, gaskets, bearings ropes, etc. In the first case, the machines
are used to achieve the final shapes and because of that their physical and mechanical
properties must have to be considered at all stages of the drawing, while the second group
of materials can be selected during the design process. The small weight of the construction
is also important. Minimizing the weight of structural components of the space application
launched into orbit in a space shuttle can save cost, reduce the number of space shuttle
missions.
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