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Fig.1 Different crystalline crystal aluminum models with 1 of 1.4 nm: (a) single-crystal, (b) equiaxed grains, and (c) columnar grains
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Molecular Dynamics Simulation on Effect of Nano-Twin and Fe Doping on Mechanical
Properties of SLM-AI

Zeng Qiang®, Wang Lijuan®, Chen Tao? Jiang Wugui®
(1. School of Advanced Manufacturing, Nanchang University, Nanchang 330031, China)
(2. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effects of crystalline states, twin boundary spacing, and Fe doping on the mechanical properties of SLM aluminum were
examined by performing molecular dynamics simulations of uniaxial tensile tests. The results show that the strengthening effect of twins
on aluminum with different crystalline states and whether or not doping Fe is quite different. Inserting nano-twin in different crystalline
aluminum can increase the tensile strength of single crystal aluminum, but reduce the tensile strength of equiaxed grains and columnar
grains aluminum. Among them, the mechanical properties of columnar grains are the most sensitive to twins, especially the tensile strength.
There is a critical value of 2.8 nm for the effect of twin boundary spacing 4 on the tensile strength of the columnar crystal aluminum. When
A is less than this value, the tensile strength of columnar twin aluminum decreases with the increase of ., while when 4 is greater than this
value, the tensile strength of columnar grains aluminum gradually increases with the increase of A, until it is close to that of columnar
grains aluminum with twin-free. Compared with the tensile strength of different crystalline twin Al, the tensile strength of different
crystalline twin Al doped with 5at% Fe is greater, and the strengthening effect of columnar twin Al-5%Fe is the best, indicating that
reasonable control of the content of Fe and nano-twinned crystalline is expected to improve the mechanical properties of SLM aluminum.
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