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Coating Layer
Jun Cao'® Chenlei Tong” Li Wan’ Chao Chen'
1 College of Mechanical Engineering, Zhejiang University of Technology
2 Haitian Plastics Machinery Group Co., Ltd
3 Haitian Laser Machinery Manufacturing Co., Ltd
4 Ningbo Haitian Plastics Technology Co., Ltd
[Abstract] High residual tensile stresses are often retained in the laser cladding repair layer of injection molding
machine screws, and this stress field distribution is directly related to the dimensional stability and service life of
the screw under alternating loads. The thermal cycling characteristics of rapid heating and rapid cooling during
the cladding process result in significant structural and thermal stresses at the interface between the cladding layer
and the substrate. Once the stress level exceeds the yield limit of the substrate material, there is a risk of cracking.
After examining the stress generation mechanism from the perspective of thermal mechanical coupling, it was
found that relying solely on the regulation of a certain link is difficult to achieve ideal reduction effects. Only by
systematically integrating the control of the thermal state of the substrate before melting, the matching of thermal
input during melting, and the means of stress release after melting, can residual stresses be controlled within a safe
threshold while ensuring metallurgical quality. The full chain reduction path proposed based on the
characteristics of screw cylindrical surfaces and service conditions has engineering reference value for improving
the reliability of remanufactured screws.
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