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Abstract : In the context of booming global trade and increasingly stringent environmental protection and
cost control requirements, lightweight container design has become a key demand in the industry.
Continuous innovation in mechanical engineering technology has provided strong support for this. In terms
of design theory, advanced concepts such as topology optimization and modular design, as well as
multidisciplinary collaborative design methods, have optimized container structure and material selection.
Innovations in materials engineering technology have led to the application of lightweight materials such
as aluminum alloys and carbon fiber—reinforced composites, while improving the performance of existing
materials. The optimization of mechanical manufacturing processes, such as the application of advanced
processes like laser cutting and friction stir welding, as well as innovations in manufacturing processes,
have ensured the realization of lightweight design. These technologies work together to reduce energy
consumption in container transportation, improve transportation efficiency, and promote the sustainable
development of the container transportation industry. With the advancement of mechanical engineering
technology, the lightweight design of containers has broad prospects.

Keywords : mechanical engineering technology; lightweight design of containers; innovation in design
theory; materials engineering technology; optimization of manufacturing processes
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