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Application of Adaptive Regulation and Anti-Deformation Technology for Paper Tube Flip Forks
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[ Abstract ] To address common issues in paper tube flip fork operations—including surface scratches, poor compatibility with

varying tube sizes, structural deformation, and cumbersome maintenance—this paper proposes an integrated solution

combining a rubber protective pad for deformation prevention, an adaptive adjustment mechanism for fasteners, and a

quick-release locking system. The design employs a rubber protective pad with Shore hardness of 60 = 5SHA to reduce

surface pressure on paper tubes, while articulated fasteners ensure compatibility for tubes ranging from 150 to 800mm

in diameter. The quick-release mechanism reduces maintenance time to 1.5 minutes. Test results demonstrate that this

solution reduces paper tube scrap rates by over 90% and improves compatibility efficiency by 300 times, providing

practical support for optimizing flip fork performance.
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