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Development and Application of a Low—Loss Rotary Link Energy Conversion Device
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Abstract: As a core component for efficient mechanical energy transmission, the rotary link energy conversion device
has long been constrained by energy loss issues that limit equipment performance improvement. Addressing the technical
bottleneck of high frictional losses and low transmission efficiency in traditional link mechanisms, this study proposes a low-
loss solution based on novel materials and structural optimization. By combining theoretical modeling with experimental
validation, the energy conversion mechanism of the rotary link is systematically analyzed, and a multiphysics-coupled loss
prediction model is established. During development, innovative composite lubrication technology and lightweight topological
structures are introduced, significantly reducing mechanical friction and vibration losses. Experimental results show that
the device achieves an energy conversion efficiency of 94.7% under rated conditions, representing a 12.3 percentage point
improvement over conventional designs. The research provides critical technical support for upgrading energy systems in
high-end equipment and holds significant theoretical and practical value for advancing mechanical transmission technology.
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