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Research Status of Selective Laser Melting of High Strength Aluminum Alloy
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Abstract With the strong demand of lightweight, structural and functional integration, high strength Al-alloy
complicated precision parts are widely used in aerospace and other fields. But due to its poor welding and casting
performance, it is difficult to be prepared by conventional techniques. Selective laser melting (SLM) is the most
promising method to achieve the high demand requirements for producing such parts. High strength Al-alloy has
many disadvantages such as low absorption rate of laser, high thermal conductivity, easy oxidation, containing
abundant easy burning loss of alloy elements, which has a strong hot cracking tendency. It is hard to be formed, so
its SLM forming technology lags far behind other materials. Despite all that, SLM-processing of high strength Al-
alloy is developing rapidly in recent years because of its broad application prospect. This paper summarizes the
research status, development trend and the main problems of high strength Al-alloy SLM at home and abroad.
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(a) 2XXX(AIFCw ; (b) 7XXX(Al-Zn)
Fig. 1 SLMed high strength Al-alloy samples of single track formations"'® . (a) 2XXX (A-Cu); (b) 7XXX(Al-Zn)
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Table 1 Mass fraction of the chemical composition of several kinds of Al-alloys!'> %
Alloy Si Fe Cu Mn Mg Cr Zn Ti Ni Sn Pb Al

AW-2022 0.15 0.2 4.5-5.5 0.15-0.5 0.1-0.45 0.05 0.05-0.3  0.15 — — — Balance
AW-2024 0.5 0.5 3.8-4.9 0.3-0.9 1.2-1.8 0.1 0.25 0.15 - - - Balance
AlSil0Mg 9.0-11.0 0.55 0.05 0.45  0.2-0.45 - 0.1 0.15 0.05 0.05 0.05 Balance
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Fig. 2 Relationship between weld crack susceptibility and the contents of Cu, Mg and Si in AW-2022 and AW-2024"
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Fig. 3 Metallographs of SLMed Al2024 samples™™ . Without Zr element,
scanning speed is (a) 5 m/min, (b) 10 m/min, (¢) 15 m/min, (d) 20 m/min, respectively;

with Zr element scanning speed is (e) 5 m/min, (f) 10 m/min, (g) 15 m/min, (h) 20 m/min, respectively
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Fig. 4 Grain size contrast of SLMed Al2024. (a) Scanning
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Fig. 5 Tensile stress-strain curves of SLLMed as-deposited

Al2024 samples at room temperature
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Fig. 6 Tensile stress-strain curve of SLLMed as-deposited

205A Al-alloy sample at room temperature
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at room temperature in Ref. [21]
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# 2 Al7075 £ T6 Pb S By P gt
Table 2 Performance of Al7075 after T6 heat treatment*”

Yield Ultimate

Elastic Elongation to

Material
strength /MPa strength /MPa modulus /GPa failure /%
AM Al7075 — - 0.4
AM Al7075+4Zr 325-373 383-417 63-66 3.8-5.4
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with nano-TiB, at room temperature
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