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Effect of substrate partition preheating

on temperature field during metal laser deposition shaping

BIAN Hong-you,LEI Yang, WANG Ting, YANG Guang, QIN Lan-yun, WANG Wei, HAN Shuang-long

(Key Laboratory of Fundamental Science for National Defence of Aeronautical Digital Manufacturing

Process , Shenyang Aerospace University, Shenyang 110136, China)

Abstract: To reduce work-piece deformation and prevent cracking,a new idea of substrate partition preheating is pro-

posed. Substrate forming area and near forming area were respectively preheated through partition preheating device,

and the stress of work-piece was actively controlled and reduced base on thermal stretching effect. A numerical simu-

lation model of 3D temperature field for single-pass and multi-layer laser deposition shaping process was established

through the birth-and-death elements of ANSYS. Change rules of forming process temperature field and temperature

gradient were studied , when substrate forming area and near forming area were respectively applied different preheating

temperature and formed different preheating temperature difference between two areas ( preheating temperature differ-

ence are 100 °C ,200 °C,300 °C ). Compared with the substrate whole preheating mode ,the process temperature gra-

dient is more stable under substrate partition preheating mode, and it is helpful to reduce the thermal stress. Analysis

results will provide guidance for the design of partition preheating device and optimal selection of the preheating tem-

perature.
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