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Fig. 1 Illustration of flight phases of relay satellite
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Table 4 The relationship between the maximum amplitude of
Lissajous orbit and the longest duration of lunar occlusion
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Emergent Orbit Maneuver Strategies Design of Chang’ E-4 Relay Satellite

MA Chuanling', LIU Yong"?,LIANG Weiguang' , ZHANG Yao'
(1. Beijing Aerospace Control Center, Beijing 100094, China;

2. Key Laboratory of Space Flight Dynamics, Beijing 100094, China)

Abstract: Chang’ E-4 relay satellite, as an important part of Chang’ E-4 mission, is different from other lunar probes. For

the first time, it chooses Halo orbit around earth-moon L2 point to provide relay communication support for the lander and the rover

on the lunar far side. There are many technical challenges have to be faced. Based on mission requirements and engineering

constraints, the fault types related to orbit control in the whole life of the satellite are identified and three emergency control

objectives are determined firstly,

and then the emergency orbit control schemes are given in stages,

and the lissajous orbit is

proposed as an alternative mission orbit. Finally the propellant consumption, relay communication conditions and feasibility are

analyzed finally. Research results have been applied directly to engineering practice.

Key words: Chang’E-4; relay satellite; emergent orbit maneuvers; Halo orbit; Earth-Moon L2 point

High lights:

e Three-grade emergent control objectives were designed to provide relay communication support according to different

propellant allowance.

e Feasibility analysis of lissajous orbit as an alternative mission orbit was presented.

® Research results were widely applied to the Chang’E-4 mission.
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