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Key Performance and Testing Analysis of Automotive Steering-By-Wire Systems
Wang Yunying Jiang Zhaoting Sun Kai
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[ Abstract ] Steering-by-Wire (SBW), as the core actuation system of intelligent wire-controlled chassis, eliminates the mechanical
connection between the steering wheel and steering wheels, enabling fully decoupled control. It offers significant
advantages in safety, handling precision, driving experience, and compatibility with autonomous driving technologies.
This paper analyzes key performance indicators, redundant safety designs, system-level testing and validation, and test
data across various operating conditions. Through bench tests, vehicle durability evaluations, fault injection simulations,
and regulatory compliance assessments, it delineates the core performance boundaries and reliability levels of SBW
systems, providing data support for mass production applications and standard refinement.
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