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Fig. 6 Bright filed-STEM analysis in FG-region of SLM-processed Al-Mg-Sc-Zr-Mn alloy*: (a) Overview showing

several grains with intragranular particles; (b) [110] oriented grain with two neighbouring grains with intragranular and GB-

near particles; (c) GB-near particles at higher magnification with FFT confirming MgAlLO,
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Fig. 7 SEM images of SLM processed Al-Mg-Sc-Zr alloy*®: (a) Cross section perpendicular to building direction;

(b) Aly(Sc,Zr) particles morphology distributed near melt pool boundary
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Fig. 8 Grain orientation and BF-TEM images of SLM-processed Al-Mn-Sc alloys®”: (a) EBSD map of equaixed-columnar

bimodal grain structures in vertical direction (inset picture representing different grains orientation based on different colors),

(b) Columnar grain regions showing Al Mn particles (inset picture highlighting columnar grain titled to (011) axis),

(c) Equiaxed grain regions (inset picture showing some Al,(Sc,Zr) particles)
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Fig. 9 TEM-BF images taken from ultrafine grains region (a) and selective area diffraction pattern of Al,(Sc,Zr) particle

within Al grain®® (b)
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Fig. 10 Typical microstructure of Al-Si alloy'®”!: (a) Three distinctive regions processed by SLM; (b) Si particles precipitation
after heat treatment at 500 ‘C for 2 h; (¢) Si particles coarsening after heat treatment at 500 C for 2 h.and 180 C for 12 h
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Fig. 11  Industrial large-scale 3D machine MetalFAB1(a)
and SLM-processed high strength aluminum alloy samples (b)
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Research development of selective laser melted
Al-Mg-Sc-Zr high strength aluminum alloy

GUAN lJie-ren, CHEN Chao, DING Hong-yu, YIN Yan-jun, SHU Chao-ping, YUAN Kang,
CHEN He-he, WANG Fan, WANG Qiu-ping

(Marine Equipment and Technology Institute,
Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: The aluminum alloys have the characteristics of light weight, high specific strength and excellent
corrosion resistance, which have been widely applied in aerospace, marine engineering, automotive industry and
other advanced and precise manufacturing fields. The aluminum alloy parts formed based on the selective laser
melting technology can meet the manufacturing requirements of complex customized structures for lightweight
and functional integration, displaying potential development space and advantages in the field of ship and marine
engineering. The key technical difficulties of selective laser melted high strength aluminum alloy were
summarized, including the formation mechanism of defects during rapid solidification and process control
methods. The research status and important progress of selective laser melted Al-Mg-Sc-Zr high strength
aluminum alloy at home and abroad were mainly introduced. The difficult problems and future development trends
were discussed. These provide ideas for the engineering application and mechanism exploration in the field of ship
and marine engineering.

Key words: high strength aluminum alloy; selective laser melting; defects; Al,(Sc,Zr) precipitated phase; heat

treatment; corrosion property
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