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Abstract

Aiming at the problems of structural redundancy, high energy consumption and high maintenance cost existing in traditional four-
way shuttle vehicles, this paper proposes an innovative design scheme of four-way shuttle vehicles based on a fully gear closed
transmission system. By adopting an aluminum alloy modular frame, an all-gear integrated transmission structure and a closed
lubrication system for gearboxes, the vehicle body height has been reduced to 120mm (20% lower than the industry standard), the
self-weight has been reduced by 33% (200kg/1T load), and at the same time, the noise (<65dB) and operating energy consumption
have been effectively reduced (saving 15%-20%). Experimental verification shows that this design has significant advantages in terms
of warehouse space utilization rate, transmission accuracy (positioning error +1mm), and environmental protection performance, and
can meet the requirements of high-cleanliness scenarios such as pharmaceuticals and electronics. [5]
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