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Geosynchronous Orbit Simulation of Satellite Structure Exploding Debris
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Abstract: In order to fast determine and predict the orbit of the large amount of space debris generated by
satellite’s on-orbit explosion and disintegration, a method based on the joint simulation analysis of multi-software
platforms such as ANSYS/AUTODYN, MATLAB, and STK for simulating the debris orbit of the satellite
structure is proposed. Firstly, ANSYS/AUTODYN is used to numerically analyze the explosion of a typical thin-
walled cylindrical analog satellite structure. The number, mass distribution and velocity characteristics of space
debris are obtained. Then debris parameters obtained from the satellite explosion simulation are imported into the
STK software after being processed by MATLAB. The SPG4 perturbation model is applied to obtain early orbit data
of satellite explosion debris. Finally, the orbital distribution, velocity increment and orbital evolution of the
explosion debris are analyzed. The results show that this method can meet the requirements of the orbit simulation
of dealing with a large number of explosion debris, effectively improving the efficiency of debris orbit information
conversion. It can also provide corresponding initial orbit data for the sub-centimeter-level fragments which are
difficult to track at present. It is easy to be used and has good versatility. The research results can provide a
reference for the rapid capture of satellite debris and the collision avoidance of the spacecraft in a timely manner.
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Fig. 1 Expansion and fragmentation of satellite shell
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Fig. 2 Mass distribution of debris
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Fig.3 Analysis process of satellite explosion debris
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Fig. 4 Debris orbit distribution
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Fig. 5 Orbits of satellite and each unit
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Fig. 6 Velocity increment frequency distribution of explosion

debris in three directions of x, y and z
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Fig.7 Operating orbit of unit B
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