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Figure 1 (Color online) Propulsion system schematic and configuration of Tianwen-1 Mars Lander and Rover.
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Figure 2 (Color online) Diagram of 7500 N main engine for Mars
lander (left) and 7500 N main engine for Lunar lander (right).
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Figure 3 (Color online) MoSi, coated nozzle of 250 N thruster.
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Figure 6 (Color online) Hot fire test of the Mars landing validator.
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Figure 7 On orbit thrust curve of the 7500 N variable thrust engine.
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Characteristics and flight performance of the Tianwen-1 Mars Lander
propulsion system

HAN QuanDong'”?, LIU Feng'”?, PAN YiLi"”’, WANG Hao'”, LAN XiaoHui’, PAN KuangZhi’,
CHEN HongYu'”, LI YiHui'?, SHI Hua'”, REN JianJun'’, SUN YingXia"’, ZHONG XueYing'”,
WANG YaPing'”, CAO Wei'”, LI HeJun'"”, ZHOU HongLing"” & WEI Qing"”

! Shanghai Institute of Space Propulsion, Shanghai 201112, China;
2 Shanghai Engineering Research Center of Space Engine, Shanghai 201112, China;
* Xi’an Aerospace Propulsion Institute, Xi’an 710100, China

The weight and size of the propulsion system for the Tianwen-1 Mars Lander are strictly restricted. Instead of a commonly used
propulsion system, a medium-pressure two-propellent propulsion system and tanks with a shell of 7055 high strength material are
used to realize the target of lightness and miniaturization. The chamber pressure is approximately 2 MPa. Compared with traditional
propulsion systems, the weight is reduced by approximately 53 kg and the height is reduced by approximately 919 mm. This is the
first application of a medium-pressure two-propellent propulsion system in the aerospace field. We analyze the system design,
components, technical characteristics, key technologies, and solutions, and finally describe the flight performance of the propulsion
system. The results indicate that all functional and technical indexes meet the target well, the propulsion system works reliably, key
technologies have been proven, and the flight of the Tianwen-1 was successful. This article provides important references and
guidance for the design and application of medium-pressure two-propellent propulsion systems for future complex deep space probes.

Tianwen-1, Mars, lander and rover, propulsion system

doi: 10.1360/SST-2021-0481
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