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Thermal Action Theory of Semiconductor Laser Irradiated FDM 3D Printed ABS
Yu Xiaohui, Cheng Lianjun, Xia Zhenbao, Shi Yang, Zhang Pengfei, Zhang Chuanwei
(College of Mechanical and Electrical Engineering, Qingdao University,Qingdao 266071, China)

Abstract : Based on the scheme of laser-assisted heating of acrylonitrile-butadiene-styrene (ABS) wire to improve the printing
efficiency of melt deposition molding (FDM), a theoretical model of continuous laser heating plastic was established on the basis of
analyzing the thermal effect of laser on plastics. According to the principle of energy conservation, the expression of the relationship
between laser parameters and polymer temperature change was calculated and deduced. Taking semiconductor laser irradiation ABS
printing wire as an example, the relationship among laser parameters, temperature change and heating effect was studied by numeri-
cal calculation and analysis, ABAQUS simulation of laser irradiation and experiment verification. The threshold values of laser pa-
rameters for the transition from glassy state to viscous state of plastic polymer irradiated by laser are calculated numerically. It is
found that the measured depth of heat affected zone is in good agreement with theoretical calculation and simulation results. The re-
sults show that the thermal penetration of ABS plastic from outside to inside can be realized by choosing appropriate laser power and
irradiation time. The theoretical model and related formulas of laser heating plastic polymer can provide theoretical basis for the re-
search of laser-assisted FDM 3D printing.

Keywords : laser assisted heating ; theoretical model ; acrylonitrile-butadiene-styrene plastic ; simulation temperature field
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