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Effects of Monomer Types on Additive Manufacturing of
5052 Aluminum Alloy with Light-Curing Strategy

LIU Mingxin, QIAO Congzhuo, PENG Chaoqun, WANG Richu, BAI Song, WANG Xiaofeng
(School of Materials Science and Engineering , Central South University, Changsha 410083, Hunan, China)

Abstract; To solve the problem of unstable slurry, low density of sintered body, and high carbon residue, the effect of
different resin monomer on additive manufacturing of 5052 aluminum alloy with light curing strategy was explored. It is
found that different type of monomer can bring great impact to the process of additive manufacturing with light curing
strategy and the properties of the following sintered product. When the aluminum slurry prepared with TMPTA or
PEG400DA has viscosity higher than 30 Pa - s and settling time is more than 120 h, the formed aluminum alloy substrate
has a complete structure with more pores on the surface. When the aluminum slurry prepared with PEG200DA or HDDA
has viscosity less than 30 Pa « s and the settling time is less than 16 h, the formed aluminum alloy substrate has no pores
on the surface, but is prone to have incomplete structure. When the aluminum slurry prepared with PS-PCL has viscosity
less than 30 Pa - s, and is stable and not prone to settling, the formed substrate has a complete structure with no pores on the
surface. When the aluminum slurry with solid content around 55% was prepared with PS-PCL, after additive manufacturing
process and sintering, the obtained sintered product has the relative density higher than 95%, relativly lower carbon
residue (0.259 17%) and relatively higher hardness (29.94HV ) , with obvious necking growth on the fracture.
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