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Abstract

In the first chapter, various constructional systems are discussed , which expluatation
forms, in order to streching, are reached and held. The point of position of their architectureis
working systems, which all elements are being streched and, withal, their expluatation form is
reached with streching. Streched constructional systems, as one of the direction of building
field, are also streched transformable constructional structure. We should mention, that in a
space buildings, “streched achitecture” — streched transformable, constructional structure has an
exceptional meaning. “Streched architecture” has many significant and prior features, but,
among them, minima weight, formchanging skill with transformation method and variety of
exceptional architectural formsis distincted.

Streched structure minimal weight is reached as constructional elements are aways
streched,even if they collect comppression power from external power.That’s why , as
streching is a working position of constructional elements,their constructional material rigidity
is maximally used.So, unlike streched elements, where according to lengthwise flexion factors,
the seccessity of reducing tensity is dominating, foreseing losing stability terms, coping
material solidity is maximally occurred in streched elements. Besides, because of mentioned
factors, there is no high and ultrahigh unhappy conditions of using solodity material , which
morely lighten streching constructional system.

Streched structures bearing elements are made:

— Of threads, which really should be lengthwise elements made of wires, ropes, cables,
flexible elements.

— Of nets, which consists of mutualcrossed and connected threads to each other at the point
of crossing.

— Of membrane, which is near to net with its physical nature and they are idealized as nets,
which abutting knots are located endlessly near to each other.

Here is discussed systems, which form is reached with fastening streched constructiona
structure to stational, constant and unaterable form of constructional system, which can
advantageously cope compression powers. Such system consists of two main parts -
transformable, streched constructional structures, which is fastened to stational, constant or
unaterable form of systems. Streched constructional structure has an ability to occur
transformation with material originality - be spreaded or folded and reach project form in a

streaching resullt.
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In the second chapter, it is discussed constructional logic of ultralight, large-size
deployable space reflector. Creating large size deployable reflectors and their investigation,
mainly, is held in ring, rib, module and pneumo systems.

On given stage, from mentioned systems, its prioritable ring, support-frame systems with
a center of streched cable. Finding out its priority, positive features and aso, existing defect is
reflected in logic of ultralight, deployable, big-size space reflectors. In itself, as we’ve
mentioned, frame-ring transformable systems consists of support frame - extensor ring;
powerful rings towards flexible center; reflective screen fastened on it and contact zone, which
occurs between interdependance rings and flexible center.

Constructional logic of creation of new generation large-size deployable space reflector
refers to three components and its contact zone of ring systems - support-frame transformable
systems, also, its energetic of deployment.

The purpose of construct logic is creation of |arge-size deployable reflector, which weight
will be minimized and construction will preserve all features, which are necessary for space
reflectors - precision, rigidity, less deformation, stability of transformation process and
reliability, of minimal size of folded reflector and etc.

The purpose of logic is support - frame, systemdevelopment research of flexible
pretensed center structure in circle system reflectors and determination of changes, which
flexible center will become more flexible, geometrically precise and it will have minimal
weight.Flexible center streched structure will optimally considered in large size space
deployable reflectors. Geometrically unalterable condition of structure is not its radian or
diverdy located elements, which have big vertica rigidity,but nets having triangular cells,
made of flexible cable-stayed, |ocated on opposite side of deployable ring, which are concaved
towards each other, fixated by up and down rope tensions located between connective knots of
cable-stayed stalks.

In this construction, streching of rope tension is a powerful factor, which strains involved
nets in the fixed form and size deployable ring. Stable structure form is kept by streching all
these stalks.

Support-frames, which are occurred with deployable powerful ring, from spreading
kinetics side, would be of finished transformation type and unfinished transformation one.
Finished transformation powerful ring constuctions, mostly, have belts for its full length-
perimeter sizefixation, which should be rigid stalks, also cable-stays. Deployable powerful ring
structures with unfinished transformation skill, mostly, is occurred without up and down belts.

Performed schemes are pointing on that after removing belts, ring constructions are

gaining skill to be transformed from finished transformation into rings with ability of
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unfinished transformation. In this case, they have ability to continue spreading process and
create powers, which streches flexible center.

In the second chapter, it is discussed what requests are shown to deployable space
reflectors. reducing weight is the most important task, which is morely strengthened in the case
of offset reflectors, which are connected to the space aparate from side. In such condition,
increasing reflector mass causes necessity of stabilized moment increasment on a space aparate.
With all other factors, carrying increased mass reflectors on orbit with space aparate, aso, is
connected to increased financial sources, which causes increasing expenditure of space
progamme. Constructional elements, fragments and self waving frequency of reflectors should
be equal to margina frequency; construction of reflector would provide, during established
period, saving and transforming folded package, at the stage of deployment, at the time of form
fixation and in spreaded-functioned condition keeping reliable parametres and satisfying
project expluatation datas; reflector full cost should be minimized; for space reflector, minor
deformation in large and varying temperature conditions of its consisting elements are
important and etc.

In the third chapter of dissertation, schemes of new generation space deployable
reflectors are discussed, principles of their construct are processed, their demonstrational and
functional models are projected, made and tried.

For this direction, reflectors built according to two main schemes of finished
transformation deployabl e ring were discussed:

— Pantograph structure with deployable powerful ring with streching, flexible center
located in two rows.
— V-fold bar deployable powerful ring with streching, flexible center.

In the process of researchment, according to the main schemes, reflector forms of
truncated pyramids and prism were investigated, which have circular or éipse outline in the
plan.

In the experimental researches, attantion was payed to support frame deployable
electroengine and spring mechanisms of powerful ring - streched center reflector and
processes caused by their action.

The task of experimenta researches was estimation how shown design of reflector
functional features are similar to intentioned one, and also, definition of specific issues, which
will be payed exceptional attention for the future improvement of constructions.

With the listed tasks, experimental research had an am to carry out the next
researchments of issues:

— Opening control, maintanance and reliability of reflector;
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— The speed of opening reflector and etc.

During the experimental investigation of deployable ring, it was important to transform
unfinished transformation processes into finished transformation one, which is possible with
the constructional method, also existence of ring support bending effect and estimation of ring
framabl e structure.

In the fourth chapter is discussed experimental investigations on cable-stayed ring and
flexible, streched center deployable space reflectors. The results of held experiments showed
that V-fold bar ring equipped with electrogears and deployable cable turned up perspective.

The belts of deployable ring were made of carbonplastic tubes with the diameter of
12mm, struts made of carbonplastic tubes with the diameter of 14 mm. Knot area is fulfiled
with aluminium alloy. For this, as on belts, also on the ribs of strut carbonplastic , there are
added hubs of knot ending.

In the discussed knots, different function constructional elements are collected together.
In the first place, its notable the connection of belt to lever strut, ability of space orientation,
moving cylinder joint construction, which gives an ability to deployable ring to become
truncated pyramid without knot alteration, besides, ring outline, for both case of plan, should be
circular and elipse.

Wholly calculation of reflector space structure had been occurred.

Reflector deploying-folding experimental inverstigation showed cable-stayed ring,
opening with electromechanic system, flexible, streched center opening processes stability of
deployable reflector. All processes of opening were controlable, maintainable, safe and
pognosticative.

Opening time, according to what kind the speed of waving opening powerful cable was
on the moving drum of electrogears, was changing from 2 to 7 minutes.

Ended results are shown in the main conclusions.
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