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Forward and Reverse Hybrid Design and Additive Manufacturing of TPU Protective Sleeves for Turning Tools
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Abstract : Forward and reverse hybrid design and additive manufacturing technology are shortcuts for developing and manu-
facturing product prototypes, respectively. Taking the 1HSS/CoS5 type turning tool protection sleeve used in PROXXON precision
lathe as the design object, and adopting the product development process from reverse design to forward design and then to additive
manufacturing, through thermoplastic polyurethane (TPU) flexible material, a turning tool TPU protective sleeve was designed and
manufactured that not only fitted the curved surface shape of the turning tool, but also had good cushioning and protection perfor-
mance. The results show that after point cloud processing, the number of scanning points for turning tools is reduced by 58%,achiev-
ing a significant simplification effect. After surface treatment, the number of triangular surfaces on the turning tool is reduced by
45%, achieving a significant smoothing effect. The error range of the reverse reconstruction model for turning tools is £0.2 mm,
which has a higher fitting degree compared to the physical prototype. The collision simulation analysis results show that the
maximum stress value of turning tools with protective sleeves decreases by 98.46% compared to those without protective sleeves,
indicating that the TPU protective sleeve for turning tools has good buffering and protection performance. The TPU protective sleeve
for turning tools based on forward and reverse hybrid design and additive manufacturing technology effectively protects the blade
structure of the turning tool, reduces the risk of damage to the turning tool during storage , handling and retrieval ,and avoids contact
injuries to operators by the turning tool. This provides a reference for the rapid development of similar customized protective sleeves.
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