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Six  decades  ago,  Space  Race  started  with  the  launch  of  Sputnik  I,  an
spherical  satellite  weighting  80  kilograms.  As  the  development  of  the
technology, not only for the satellites but also for the launchers themselves,
bigger and heavier satellites were designed and put into service. Along the
development of satellites, the education followed those paths, in order to
prepare future engineers to work on this subject. In order to provide for the
students an opportunity to understand an entire satellite project, from the
design  to  the  end of  service,  including  operation,  the  CubeSat  initiative
arose. Such satellites weight few kilograms and haver few cubic decimeters,
depending on the design. Their operation is simple, even though they are
complete systems capable to performance some real missions. Besides their
small structure, they also have a short life cycle, from design to disposal,
allowing students to follow a complete project during their academic lives. In
this paper a generic platform for such small satellites is proposed, aiming to
provide na structure for academic satellites. The scope of this work was to
develop and analyze a generic platform for a 1U CubeSat for academic use,
designing the structure according to standards suggested by both NASA and
CubeSat  initiative.  For  so,  studies  of  typical  launching  conditions  and
payload were performed and considered, in order to take into account the
loads to which the satellite is submitted during flight trajectory. Cost, related
to mass – to be reduced, and benefits were considered in order to choose
suitable  materials.  Simulations  on  testing  and launching  conditions  were
also  performed.  The  structure  was  considered  as  long  with  other
subsystems, allowing a systemic analysis. This analysis defined the interface
needed for the structure, as well as the functions it had to fullfil. Structural
requirements were defined based on the “CubeSat Design Specifications”
(CDS), where one can find the tests needed for certifying the satellite. The
kind of structure was chosen based on a comparative method and the initial
project took into account possible arrangements of common components.
The material for the structure was chosen and then a detailed geometry was
proposed. Finite element analysis was used in order to preview the behavior
of the structure both empty and with components attached to it. Referred
analyses  include  static  load,  natural  frequencies,  random and  sinusoidal
vibration and impact. Those results allowed changes to be made, reducing
the mass of the structure and changing its geometry so as to allow a better
attachment of the components. As a final result, a 1U structure is presented,
not  heavier  than  those  found  in  the  market  and  allowing,  if  necessary,
reduction on its mass, for the safety margin is still high. The structure fullfils
the main structural requirements for an 1U CubeSat imposed by CDS. This
result includes a complete modelling of the 3D structure and three-views,
according  to  standards  imposed  by  certifiers,  ready  to  be  used  by
educational initiatives. 
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