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Abstract: Additive manufacturing (AM) of high-strength steels has become one of the main technological directions in the
field of metal additive manufacturing. Firstly the research progress and frontier dynamics of AM metallic materials and
technologies are traced, the relevant studies on the key grades of three types high-strength steels has been analyzed respec-
tively, including low alloy ultrahigh-strength steels, high alloy ultrahigh-strength steels and stainless high-strength steels,
the relative works on powder metallurgy, printing process, heat treatment, microstructure and mechanical properties of
various typical high strength steel have been summarized in detail. Secondly it focuses on the typical applications and main
achievements of AM high-strength steels at home and abroad. Furthermore, in view of current shortcomings in the develop-
ment of the system establishment of AM high-strength steels, relevant suggestions are put forward in three aspects includ-
ing the forward design and research of special alloys, the development of large-scale high-precision and intelligent facili-
ties, and the system construction of standards. Based on the analysis of research and application progress of AM high-
strength steels, the focus of key areas direction and the further development trend of relevent technologies are proposed, in
order to further promote the industrial application of AM high-strength steel.
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Fig. 1  Frontier progress of AM metallic materials and technologies : (a) material-structure—performance integrated AM , (b) in—situ
alloying in AM , (¢) improved P=V space for AM , (d) high—strength Damascus steel by AM
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Table 1 Summary of AM process and post—heat treatment of low alloy ultrahigh—strength steels
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Table 2 Summary of AM process and post—heat treatment of high alloy ultrahigh—strength steels
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powder morphology with Ce element , (¢) APT characterization of precipitates in the AM parts
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Table 3 Summary of AM process and post—heat treatment of ultrahigh—strength stainless steels
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Fig. 5 Typical applications of AM high—strength steels in aero-

space : (a) application of additive manufactured NASA HR-1

hydrogen—resistant alloy on rocket engine’ s channel nozzle

(b) topology design of AF-9628 Steel additively manufactured

components[m
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Fig. 6 Additive manufactured aircraft landing gears using A—
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