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Hot Crack Analysis of 6061 Aluminum Alloy Ingot by Air-slip Semi-continuous
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Abstract: 6061 aluminum alloy ingots with the diameter of ¢$254 mm were fabricated by air-slip semi-continuous
casting. The composition, microstructure and mechanical properties of ingots were characterized by optical mi-
croscopy(OM) , scanning electron microscopy (SEM), universal stretching machine, and the origination of hot
crack was analyzed combined with phase diagram calculation software. The results indicate that the higher Si con-
tent contributes to coarser grain and aggregation of large amounts of 3-Al;FeSi phases in the center of the ingot,
resulting in the poor elongation and local stress concentration, leading to hot crack. In conclusion, it is recom-
mended that excess Si amount should be controlled during the semi-continuous casting to reduce the occurrence of
hot crack.
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Fig.1 Dimension and sampling position of tensile specimen
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Fig.2 Macro and micro images of ingot 1
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Fig.3 Metallographic images of ingots 1 and 2 at different locations
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Fig.4 Grain size distribution of ingot 1 and 2 from center

to edge
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Fig.5 SEM and EDX images of ingot 1 near the crack
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Fig.6 Phase composition and excess Si content of both ingots
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Microstructure and Properties of TC4 Alloy Prepared by Electron Beam Selective

Melting after Heat Treatment

Li Honggquan', Sun Baofu', Xu Bohan?, Mo Lilin®
(1.College of Mechanical and Control Engineering ,Guilin University of Technology;
2.Foshan Taoyuan Advanced Manufacturing Research Institute; 3.Guilin Shida Technology Co., Ltd.)
Abstract: The TC4 alloy samples were prepared by using Arcam A2X vacuum 3D printer and electron beam selec-
tive melting technology, and different heat treatment processes including stress reliel annealing, recrystallization
annealing, solution and aging, were conducted on EBSM molded parts, and the effects of different heat treatment
processes on molding properties and microstructure were observed. The results reveal that after different heat
treatment processes, the mechanical properties of EBSM printed specimens are improved obviously, among which
recrystallization annealing treatment can improve the tensile strength greatly, and aging treatment can improve
the plasticity greatly. The fracture morphology of specimens by different heat treatment processes presents ductile
{racture.
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