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Fig.1 Multi-level research system for aircraft’s crashworthiness
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Fig.4 Transport aircraft fuselage cross-sectional configuration
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Fig.17 Four schemes of 1/5 scale composite airframe
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Fig.20 Energy-absorbing components under the floor
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Fig.21 Comparison between crash accelerations for different

energy-absorbing components
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Fig.22 Impact-resistant design of seat structure
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Fig.26 Comparison between floor and seat base accelerations
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Fig.29 The influence of seat configuration on occupant response
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Fig.32 Arrangement of dummies in the whole vehicle

crash model
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Fig.34 Crash simulation considering the form of seat

belt restraint
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Fig.42 Analysis of electric vehicle collision simulation
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Fig.44 Typical energy-absorbing element/component structure

and energy-absorbing characteristics
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Fig.50 The indentation deformation of the soil ground

caused by impact
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Fig.51 Simulation results under soil runway crash
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Progress and Prospects on the Crashworthiness of eVTOL Vehicles
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Abstract: As an emerging equipment of the low-altitude economy, eVTOL has broad application prospects and
market demand, but its safety has been fully verified and evaluated, especially in terms of crashworthiness and
occupant protection in emergency situations. Crashworthiness is a complex nonlinear impact dynamics problem.
Airworthiness standards and advisory circulars and other regulatory policies have made explicit provisions for the
crashworthiness of aircraft, requiring the safety of passengers to be ensured reasonable design. This specifically
involves the crash deformation and structural energy absorption of the fuselage, the complex constraints and
protective measures of the occupant seat system, the absorption design and load-bearing of the landing gear system,
etc. These designs need to be evaluated through experimental methods or validated analytical methods. This paper
analyzes the research in recent years on several key issues in eVTOL crashworthiness research, such as
airworthiness clauses and verification methods, structural crashworthiness design, seat system crash tests and
analysis, battery system crash tests and analysis, and fuselage structure crash tests and analysis. The main research
progress is summarized, and main challenges currently faced by the research are analyzed, with the hope of
providing some references for the design and evaluation of eVTOL crashworthiness.

Key Words: eVTOL; crashworthiness; airworthiness requirements; crash test; simulation analysis; building block
verification
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