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Abstract: Electron Beam Melting (EBM) is an ideal forming method for additive manufacturing (AM)
of brittle TiAl alloy components, enabling the formation of complex structures and the achievement of
superior performance in TiAl alloys. Compared to other additive manufacturing techniques, EBM of-
fers advantages such as high preheating temperatures, resistance to cracking, and low oxygen content,
making it widely researched, especially for the Ti-48 Al-2Cr-2Nb (4822) alloy. The average grain size of
4822 alloy prepared by EBM is typically less than 20 um, significantly smaller than that of traditionally
cast alloys. The room-temperature strength of 4822 alloy prepared by EBM can reach over 600 MPa,
but it exhibits poor ductility and defects. Hot isostatic pressing (HIP) and high-temperature heat treatme-
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nt (HT) are important post-processing methods to enhance mechanical properties, increasing the room-
temperature elongation to 1.3%. However, there are still many issues with the EBM process and HT of
TiAl alloys. This paper reviews the recent research progress in EBM additive manufacturing of TiAl al-
loys and their HT processes, analyzes and summarizes the current problems and countermeasures, and
provides an outlook on the future development direction of additive manufacturing of TiAl alloys.
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Fig. 7 Microstructure of TNM-B1 alloy after annealing and stabilization heat treatment
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F 1 WHHLE TIAl S €N ERBR RN ML
Table1 Room temperature and high-temperature tensile properties of additive manufactured TiAl alloys

Alloy State Temperature/ °C UTS/MPa YS/MPa EL/% Refs
EBM RT 534~572 0.67 ~ 0.98
4722 [65]
EBM+HT RT 552 ~ 598 0.73 ~ 1.04
4722 EBM RT 462 ~ 568 462 ~ 530 0.27 ~0.98 [41]
EBM+HIP RT 434 374 1.15
4822 [36]
EBM-+HIP+HT RT 469 353 1.10
4822 EBM RT 60318 555+11 0.94+0.06 [71]
4822 EBM+HIP+HT RT 429426 372413 0.8+0.2 [59]
EBM RT 695.29
4822 [70]
EBM 650 700+10 428
4822 EBM 700 5123473 487.743.3 1.31+0.24 [72]
EBM+HIP+HT RT 474423 382411 1.3+0.3
4822 [73]
EBM+HIP+HT 800 460 2
EBM RT 450 ~ 500
458 [74]
EBM+HIP RT 600 ~ 800
TNM-B1 EBM+HT 800 770 715 6 [67]

Note: 4722 refers to Ti-47Al1-2Cr-2Nb; 4822 refers to Ti-48 Al-2Cr-2Nb; 458 refers to Ti-45A1-8Nb; TNM-BI refers to Ti-43.5A1-4Nb-1Mo-0.1B;
UTS denotes the ultimate tensile strength; YS denotes the yield strength; EL denotes the elongation.
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