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Theoretical and experimental investigation of the quasi-static loads on a cubesat and its
release mechanism during payload launch

M. Shameli Space Thrusters Research Institute, Iranian Space Research Center, Tabriz, Iran

Gh. R. Hashemi Space Thrusters Research Institute, Iranian Space Research Center, Tabriz, Iran

S. T. Khandani Space Thrusters Research Institute, Iranian Space Research Center, Tabriz, Iran
Abstract

CubeSats are small satellites that require a special mechanism to be put into orbit. These satellites are protected by in-orbit
distribution systems known as P-PODs. The main purpose of this article is to investigate the dynamic and static forces on the P-POD
and to calculate the quasi-static forces during the launch process. Due to the combination of quasi-static and dynamic loads during
launch, the influence of the modal characteristics of the assembly is investigated. To achieve this goal, all vibration forces are
identified and then the values of the natural frequencies and effective vibration modes are determined using modal analysis and
taking into account all subsystems, and the results are validated with the seismic table test. In the following, the static compensation
method for dynamic forces is presented and the results obtained are outlined. This study shows that the equivalent static loads can be
influenced by the effective mass distribution along the natural frequencies. In addition, the modal parameters of the satellite in the
phase of separation of the satellite from the launcher influence on the impact loads in the both axial (launch) and lateral directions.

Keywords: CubeSat, Effective mode of vibration, Static equivalent load, Quasi-statics load, Effective mass, Modal Analysis.
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