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Mechanism and influence of process parameters on single track selective laser
melting forming of TC11 titanium alloy

ZHENG Zhiyu'?, SHU Xuedao'?", CHEN Siyuan'?, LU Xuben'? DU Liwei'*
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo University, Ningbo 315211, China )

Abstract: In order to find out the law of selective laser melting forming of TC11 titanium alloy and obtain high
quality additive manufacturing parameters of TC11 titanium alloy, a powder layer with Gaussian particle size
distribution is established based on discrete element method and imported into Fluent software through UDF to
establish a mesoscopic selective laser melting CFD model. The morphology defects of single track and the
evolution process of molten pool with different process parameters are simulated, and the forming mechanism of
single track selective laser melting of TC11 titanium alloy is clarified. The accuracy of the simulation model is
verified by experiments. The results show that when the energy density is small, some powders with larger or
more concentrated particle size cannot absorb enough energy and melt, so it is easy to produce defects such as
spheroidization or single channel irregularity. Under the same linear energy density, high scanning speed will
also lead to the formation of defects and experimental and simulation errors within 15%. The results provide a
basis for improving the additive manufacturing quality of TC11 and optimizing the process parameters.

Key words: selective laser melting; process parameters; molten pool morphology; molten pool size
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