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Abstract

Among various types of in orbit missions, transfer orbit missions are the most complex, encoun-
tering complex space environments during the mission, posing great risks to both spacecraft and
astronauts. This article simulates four typical orbits involved in transfer orbit missions and uses
the MULASSIS program to calculate the total ionizing dose and non ionizing dose for each orbit.
The results indicate that when the transfer orbit is a high elliptical orbit, the satellite needs to
resist ultra-high accumulated radiation dose. When the shielding thickness reaches 9 mm, the
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shielding effectiveness of electrons is significantly reduced. When the shielding thickness reaches
3 mm, the shielding efficiency for protons significantly decreases. The relevant calculation results
in this article can provide a basis for taking effective protective measures for different types of or-
bital missions with targeted measures.
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Table 1. Parameters of typical satellite orbits
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LR R 28.7 28.7 28.7 0 56 51.5
=
EACNE)
——
——
——
— y_ .
- ERNEE

Figure 1. Schematic diagram of the shielding model
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Figure 2. (a) Differential electron fluxes of different orbits; (b) Differential proton fluxes of different orbits
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Figure 3. (a) Total ionizing dose of electrons after shielding; (b) Non-ionizing dose of electrons after shielding; (c) Total
ionizing dose of protons after shielding; (d) Non-ionizing dose of protons after shielding
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