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Fig.3 Microstructure of EBM Ti-6Al-4V titanium alloy
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Condition UTS/MPa YS/MPa EL/% Ref.

Wrought, Longitudinal 942+8 836+9 12.5+1.2 [30]
Wrought, Horizontal 933+7 832+10 13£1.5 [30]
As-built, Longitudinal, not machined 851+19 812+12 3.6+09 [31]
As-built, Horizontal, not machined 833+22 783+15 2.7+£0.4 [31]
As-built, Longitudinal, machined 1073~1116 1001~1051 11~15 [32]
As-built, Horizontal, machined 1032~1066 973~1006 12~15 [32]
As-built, Longitudinal, machined 928+9.8 869+7.2 9.9+1.7 [28]
As-built, Horizontal, machined 978+3.2 899+4.7 9.5£1.2 [28]
As-built, Longitudinal, machined 916+12.73 817+5.66 9.30£1.56 [17]
As-built, machined 1059 1022 9.6 [13]
As-built, Longitudinal 1044+10 920+9 18+1 [25]
As-built, Horizontal 992+8 890+12 16+0.8 [25]
As-built, Longitudinal, machined 1073 1001 10.8 [22]
As-built, Horizontal, machined 1066 1006 15 [22]
As-built, Longitudinal, not machined 1021+86 897+75 8.9+1.8 [33]
As-built, Horizontal, not machined 1006+ 66 905+81 6.0£2.1 [33]
As-built, Longitudinal, machined 1187+20 1045+17 11.1+0.7 [33]
As-built, Horizontal, machined 119517 1049+ 14 8.9+0.7 [33]
Annealed, machined 837~918 741~842 3~9 [34]
HIPed, machined 817~918 723~817 3~9 [34]

Stress relieved, machined 885~1015 778~943 3~9 [34]
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Fig.5 Microstructures of EBM Ti-6Al-4V titanium alloy subjected to different heat-treatments
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Research Progress and Application Status of Ti—-6Al-4V Titanium Alloy
Fabricated via Electron Beam Melting

LAN Liang', BAI Chengyan', GAO Shuang', HE Bo', WANG Jiang’
(1. Shanghai University of Engineering Science, Shanghai 201620, China;
2. State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China)

[ABSTRACT]

Electron beam melting (EBM) has the advantages of high forming speed, high efficiency, and no

pollution in vacuum environment. It is suitable for forming Ti-6Al-4V titanium alloy and has been widely used in
aerospace, biomedical and other fields. However, the internal pores, rough surface and residual tensile stress of the as-
built EBM Ti—6Al1-4V titanium alloy components seriously affect the fatigue performance of formed part. Through
optimization of printing parameters and post-treatment processes, such as hot isostatic pressing and surface treatment, the
fatigue performance of EBM formed parts can be significantly improved. The forming process, microstructure, mechanical
properties and typical application status of EBM Ti—6Al-4V titanium alloy are reviewed. The factors affecting fatigue
performance are discussed, and some post-treatment methods to improve fatigue performance are summarized. Finally, the
future development prospect of EBM technology is prospected.

Keywords: Electron beam melting (EBM); Additive manufacturing (AM); Ti—-6A1-4V titanium alloy; Fatigue property;

Surface treatment

(id &42)
20224565 & 51 /2] - BB A 31



