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Abstract

Against the dual background of deepening the integration of industry and education policies and
upgrading the cycling equipment industry, the problem of the disconnect between university design
education and enterprise product research and development, as well as market demand, is becom-
ing increasingly prominent. The article focuses on the collaboration between schools and enter-
prises, and relies on the Ministry of Education’s supply and demand docking education project and
the college student innovation training program to carry out the research and development and
cultural and creative integration design practice of the waterproof side box for the AIMA Q5 electric
vehicle, targeting the four core pain points of waterproofing, storage, safety, and cultural and crea-
tive aspects in the electric vehicle riding scene. Conduct research through enterprise demand inter-
views, user questionnaire surveys, and market competitor analysis to clarify the functional indica-
tors and cultural and creative positioning of edge boxes; Establish a collaborative division of la-
bor system where universities are responsible for creative design, structural research and devel-
opment, and user verification, while enterprises provide process standards, supply chain resources,
and mass production implementation; Complete the full process research and development from IP
element extraction, waterproof structure design, storage optimization to physical trial production,
achieving the integration goal of IP waterproof performance, scenarization of storage function, and
functional of cultural and creative elements. This study forms a complete closed-loop system of “de-
mand insight, design and development, sample verification, mass production conversion”, provid-
ing a replicable and promotable practical path for the development of functional cultural and crea-
tive products for cycling equipment in design related professional industry education integration
projects.
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Table 1. Statistical survey on user functional requirements of Q5 waterproof side cases
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Figure 2. Waterproof side box with double-layer sealed structure design
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Figure 4. Cross-section structure and design parameters
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Figure 5. Final design scheme of Q5 waterproof side cases
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Figure 6. Physical model of Q5 waterproof side cases
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