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The article is devoted to the types of reflectdrame-size
transformable antennas. In the article differepesy/of the forming surface of
reflectors are analyzed. The main attention is pattieir design, the advantages and
disadvantages.
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KpynHoradaputhbie Tpanc(popMUpyeMble AHTEHHbI
Crathsi  TOCBAIlIEHa BHAaM  pPeIEKTOPOB  KPYMHOTraOapUTHBIX
TpaHCHOPMHUPYEMBIX aHTCHH. B cTaTbe aHAMM3HPYIOTCA Pa3IUYHBIC  THUIIBI
dhopmooOpazyrorieit moBepXHOCTU pedieKTopoB. [ 1aBHOE BHUMaHKUe oOpalaercs Ha
HNX KOHCTPYKIHNIO, JOCTOMHCTBA U HCJOCTATKH.

KnroueBsie ciioBa: pediaexTop, KpynHorabapuTHbIE TpaHCHOPMUpPYEMbIE

AHTEHHBI, HAJlyBHOU peQeKTOp, BAHTOBBIM pPEeQIIEKTOp, 30HTUYHBIN pediiekTop,

dbepmenHsblit pedaexTop.

An essential component of work in aerospace engimgeés directly related to
the creation of the global communication system€%§5 As a result of the recent
development of decimeter and centimeter wavesaaime necessary to create large
space antennas, the diameters of which reachesmBdérs and more. With the



growing of power, the issue of creating large-sizansformable antennas is
becoming more urgent, that is of great interesh@my countries. [1]

The first development of such antennas began irB8@iseof the 20th century.
Since then many different constructions have beepgsed. [2] They can be divided
into several types, differing in the type of format of the shape of the reflecting
surface. All of these antennas have two statesletbland unfolded. In the folded
state they are sent into the orbit where they afelded before functioning.

1. Inflatablereflector. Being folded up it has a small size and massitsor
production, flexible materials are used, foldingfdoe launch and opening by
inflation. The inflatable reflector can be imaginetl as a cushion of paraboloid
shape, in which the front surface is transparend,the rear surface is reflective. On
the edge of the antenna there is an inflatablestofo ensure greater rigidity of the
reflector, the material is impregnated with roswhich gradually hardens when
reaching high temperatures or irradiating it wittnaviolet. Therefore, it is necessary
the reflector in orbit be facing the sun. The psscef solidification of rosin occurs
for 6 hours. After rejection, it is filled with gas

The main disadvantage of such antennas is the earhpbf obtaining a high
accuracy of the shape of the reflecting surfacee ativantage is the simplicity of
construction and the high degree of reliabilitytloé opening.

2. Cable-stayed (rim) reflector. A collapsible peripheral annular rigid rim
serves as a skeleton for these reflectors. Theatefe surface is attached to a
structure consisting of Cable-stayed stretch masksheet profiles, which are fixed
in the center and on the rim. When the reflectoopgned, the Cable-stayed are
stretched.

Cable-stayed reflectors with hard rim can be digiag#o groups:

. with radial-ring structure;

. with a triangular structure.

The main disadvantage of such reflectors is thatioc of the antenna devices
on the rim, which can lead to its instability. Thdvantage is the simplicity of

construction.



3.  Umbrdla reflector. Umbrella reflectors contain a rigid central part,
which the system of radial ribs is attached to.tlm ribs there is a network-band,
which forms a reflecting surface [3]. Depending the type of ribs, umbrella
reflectors can be divided into:

. Reflectors with rigid hinge folding fins;

. Reflectors with flexible deformable ribs.

Form-forming structure of umbrella reflectors cam dither radial-circular or
triangular.

The ribs of the umbrella reflector can be madeéheaform of parabolic tubular
spokes. Which are made of Carbon fiber reinforcalgmer (CFRP material). They
are attached in the center. The reflective gritked between them.

The special feature of this model is the high spafedntenna deployment in
the orbit due to the breaking of the restraininpleaThere is the possibility of
rotating the spokes on the vertical hinge axes. réflector can be folded up in the
orbit by reversing the drive.

4.  Truss reflectors. Such reflectors consist of a three-dimensionatiap
framework and a reflective surface attached tdhe support in the construction is
the basic structural elements, made in the forntetthhedral. Due to this, in the
opened state the required rigidity of the carcasghieved, but the dimensions in the
folded state are small enough. Both surfaces oshiedl are formed by folding rods.
A grid is attached to the concave surface. It flecdve. Such structures, consisting
of rigid rods, are maximally stable. [5]

Advantages and disadvantages of reflectors aregivéable 1.

Table 1 - Advantages and disadvantages of reflector

Reflector type | Advantages Disadvantages
Simplicity of construction; The complexity of obtaining a
Inflatable high degree of reliability ofhigh accuracy of the reflecting
disclosure surface

Arrangement of antenna
devices on the rim; instability
High speed of opening;The need to increase the
Umbrella possibility of turning the number of spokes as the sjze
reflector into orbit increases

Cable-stayed Simplicity in designing

~




Complexity of production and
leveling; a large number of
moving parts
The main feature of all the present antennas isn#eessity to control the

Stability; high stowage ratio

Truss
small volume and mass

shape of their reflecting surface during preparatior work and during their
operation.
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