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Fig. 3 Scanning strategy diagram of selective laser melting: (a) Zigzag scanning strategy; (b) One-way scanning strategy;
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Relationship between selective laser melting
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Table 1 Mechanical properties of aluminum alloys and composites prepared by selective laser melting
Material Fortl:;gsgzh()d Yield Nsltgzngth/ Uslttri:;t;/t;r[lls)i;e Elong/;ation/ Ref
SLM 319.0 477.5 4.0 [48]
™M 165.0 315.0 5.0 [48]
SLM 456.7 8.7 [49]
AlSil0Mg ™M 314.0 13.4 [49]
SLM 275 406 3.8 [50]
SLM/T5 326 431 3.1 [50]
SLM/T6 236 288 9.3 [50]
SLM 299.2 368.8 9.2 [51]
AlSi7TMg ™M 185.0 275.0 5.0 [48]
SLM/2%SiC 503 10.6 [1]
Al-Zn-Cu-Mg SLM+Si+TiB2 455+4.3 556+12 [52]
ALI2S SLM 260 380 2.5 [53]
SLM+(400 °C, 6 h) 100 130 14.1 [53]
ALISS] SLM 398 2.6 [54]
SLM/1%TiC 340 578 7.9 [54]
SLM 150 500 1.8 [53]
Al-20SiA16061 SLM+(400 °C, 6 h) 240 5.0 [53]
SLM 172 184 [55]
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Fig. 6 Typical metal components prepared by selective
laser melting: (a) Aero engine combustion chamber;
(b) Aero engine nozzle; (c¢) Thin wall radiator; (d) Thin-

walled sandwich nozzle!”!
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processing(b)!"!!
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Fig. 8 Selective laser melted aerospace aluminum alloy
structural support parts(a) and topology optimized 6061
alloy piston(b)l’?
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Fig. 10 Appearance of selective laser melted aluminum

alloy engine cylinder head!”
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composites fabricated by selective laser melting
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Abstract: Aluminum alloys and composites have the characteristics of low density, high specific strength and
excellent corrosion resistance. The selective laser melting technology was applied to the structure-function
integrated aluminum alloys and composites with precise and complex structure, which have broad application
prospects in aerospace, transportation, electronic devices and so on. This article mainly introduced the research,
development and application of selective laser melting of aluminum alloys and composites at home and abroad.
Firstly, it explained the basic principles of selective laser melting technology. Secondly, it introduced the main
process parameters of selective laser melting, the microstructure of aluminum alloys and composites, performances
and post-processing technology, and the key applications of selective laser melting of aluminum alloys and
composites. Finally, it described and prospected the main problems faced by selective laser melting of aluminum
alloys and composites.
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