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Abstract: In the field of mechanical energy storage, a large-capacity continuous elastic deformation
energy storage technology based on elastic deformation has been researched. A drive and control
mechanism capable of achieving this objective was designed. This mechanism facilitates the
continuous elastic deformation of the tensile line wound around two synchronized pulleys by
either synchronizing the rotational speeds of two pulleys with different radii or utilizing two
identical pulleys with a fixed speed ratio. Consequently, this allows for the ongoing storage and
release of energy during the extension and retraction of the elastic line. During the energy storage
process, mechanical energy input from the external environment is converted into elastic potential
energy through the elongation of the elastic line. Conversely, when energy is released, the elastic
line undergoes deformation recovery, thus releasing its stored elastic potential energy. In
comparison to traditional mechanical energy storage technologies, this large-capacity continuous

elastic deformation energy storage system boasts several advantages: a compact and straightforward
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structural design, high energy density per unit volume, rapid system response times, low

manufacturing and maintenance costs, and sustainability. The research findings provide technical

support for the collection of renewable energy sources such as wind and solar power, while also

enhancing power system functions like frequency regulation, peak shaving, and emergency

backup capabilities.

Keywords: elastic deformation energy storage technology; mechanisms of storage and release;

mechanical energy storage; energy density
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