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Influence of laser power and surface condition on balling behavior
in selective laser melting

FENG Yiqi', XIE Guoyin®, ZHANG Bi*, QIAO Guowen', GAO Shang', BAI Qian' *
G\
1. School of Mechanical Engineering, Dalian University of Technology , Dalia% 3 716024 . china
2. Xi’ an Aero Engine Ltd. ., Aero Engine Corporation of China, Xi ’\(\({1\ ,7;0021 , China
3. Department of Mechanical and Energy Engineering, Southern Unf?éjs‘fﬁ/ of Science and Technology ,
Shenzhen 518055, China “\{ g;‘
>
Abstract. This study proposes a Powder Spreading (ﬁ@ﬁn\'gdel and a Computational Fluid Dynamics (CFD) model to in-
vestigate the influence of laser power and surfacﬁ\o’Q iﬁén on balling behavior for Selective Laser Melting (SLM). Metal
powders are spread on a flat surface and an‘aﬁ-buﬂ?surface. The simulated powder bed is then imported into a molten pool
of the SLM-CFD model based on the.fin e\(a}u?ﬁg method. The effect of laser power and substrate surface condition on the
flow behavior of the molten pool anq}ﬁ'\u&gd'single track morphology are studied. To verify the\ Qs’and SLM-CFD models on
both substrate surfaces. an ?Lj\{Q)g)@ri ent is also conducted. The results show that the balf}n,g fumber decreases with the
increase of laser power.\D%a‘({g th\erpoor wettability and disturbance in the molten p }uj:ced by the as-built surface, the
balling behavior on the as-%ui’(t surface becomes more serious. The simulated resulf?ba{a good agreement with experimen-

tal results. The study provides a theoretical guide to the selection of the pr%cgsgjn@ parameters for SLM processes.
(9
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