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Effects of Aging Treatment on Microstructure and Mechanical Properties of

SLLM Formed AIMgMnScZr Alloy
Lin Yulin®*, Wang Di*, Wang Zhi**

(1.Guangdong Key Laboratory for Advanced Metallic Materials Processing, South China University of
Technology; 2.School of Mechanical and Automotive Engineering, South China University of Technology)
Abstract: AlMgMnScZr alloy was fabricated by selective laser melting(SILM), and the effects of different aging
temperatures on the microstructure and mechanical properties of the alloy were investigated. The results indicate
that the aging process can significantly improve the mechanical properties of the SLMed AIMgMnScZr alloy due
to the high density and homogenously dispersed nano-precipitates during the aging process, which can strongly
hinder the dislocation movement and improve the strength of the alloy. With the increase of aging temperature,
the size of precipitates in the alloy is increased, and microhardness and strength of the alloy are decreased gradual-
ly, while the plasticity is increased instead. After 325 ‘C X4 h and furnace cooling, SLMed AlMgMnScZr alloy
obtain excellent comprehensive mechanical properties, where the microhardness (HV, ), the tensile strength and

the elongation are 164, 525 MPa and 19% . respectively.
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Tab.1 Chemical compositions of SLMed AIMgMnScZr alloy %

wp
Mg Mn Sc Zr Si Fe Al
6.028 0.485 0.618 0.329 0.579 0.065 91.896
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Fig.2 Tensile specimens
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Fig.3 XRD patterns of the powder, SLMed AIMgMnScZr

alloy and the alloys after different aging treatments
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Fig.4 OM images of SLMed AIMgMnScZr alloy and alloys after different aging treatments
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Fig.5 BESI of SLMed AIMgMnScZr alloy and alloys after different aging treatments parallel to the building direction
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Fig.6 BSEI images and element distribution of SLLM-365 alloy
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Tab.2 Mechanical properties of SLMed alloy and the

alloys after different aging treatments

ik Jet A 58 B / MPa Phis® g/ MPa iR/ %
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