
AI translation ・View original & related papers at
chinarxiv.org/items/chinaxiv-202311.00201

Simulation Test Method for Mars Parachute
Infinite-Mass Deployment Strength (Postprint)
Authors: Fang Guanhui¹,², Zhang Yajing¹,², Li Jian¹,², Jia He¹,², Zhang
Xingyu¹,²

Date: 2023-11-09T00:00:00+00:00

Abstract
Due to environmental disparities, strength verification of Mars parachutes under
Earth conditions presents significant challenges, necessitating the simulation of
infinite-mass deployment processes under low dynamic pressure conditions. To
effectively simulate the operational conditions of Mars parachute deployment,
this study conducted relevant experimental technical research and proposed
the airdrop test methodology as an effective means for strength verification of
infinite-mass parachute deployment on Mars. The research analyzed the influ-
ence of test model mass on the infinite-mass deployment process, established
the mass scale for test models, investigated deployment condition deviations
through ballistic trajectory simulation analysis, and proposed precise control
methods. Based on the airdrop test protocol developed in this study, eight
successful Mars parachute strength verification tests were conducted. The ob-
tained test data provided comprehensive and robust support for the strength
assessment of China’s Tianwen-1 Mars mission parachute. The successful imple-
mentation of these tests demonstrates that airdrop test technology can serve as
a viable method for strength verification of infinite-mass parachute deployment
on Mars.
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