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Research on Multi-satellite Time-sequenced Separation Technology Base
Series-parallel Configuration

LIN Jun", LIN Baojun"*’, CHEN Hongcheng'?, SHEN Yuan'?, Li Shaoqian'?
(1. Innovation Academy for Microsatellites of Chinese Academy of Science, Shanghai, 201304; 2. Shanghai Engineering Center for
Microsatellites, Shanghai, 201210; 3. University of Chinese Academy of Sciences, Beijing, 100049)

Abstract: The concept of time-sequenced on-orbit separation for series-parallel multi-satellite assemblies is proposed. A
separation spring assembly is designed under the premise of fully utilizing the launch vehicle fairing envelope. The separation velocity
is derived through dynamic formula calculations, and the separation spring assembly is optimized based on the synchronization
requirements of separation velocities. A rigid-flexible coupling dynamic analysis is conducted for the separation process of series-
parallel satellites under different separation timing sequences, revealing the relative motion states of sub-satellites and upper stages
during separation. Additionally, the collision probability at different stages is analyzed.

Keywords: multi-satellite stack; flat satellite; multi-satellite assemblies; time-sequenced separation; multibody dynamics
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Tab.l Advantages and disadvantages of different launch configurations
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Fig.1 Series-parallel multi-satellite assemblies configuration diagram
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Fig.3 Simplified satellite model
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Tab.4 Series-parallel separation scenarios
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Fig4 Scenario 1: simultaneous separation process diagram of

series-parallel satellites
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Fig.5 Scenario 1: simulation results diagram of simultaneous

separation for series-parallel satellites
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Fig.8 Scenario 1: far-field analysis plot of inter-satellite minimum

distance
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