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Microstructures and mechanical properties of
Ti-6Al-4V alloy fabricated by electron beam melting
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Abstract: Microstructures and mechanical properties of Ti-6Al1-4V alloy fabricated by electron beam melting (EBM)
were investigated and compared to those of wrought Ti-6Al-4V plates. The results indicate that the EBM Ti-6Al-4V alloy
mainly consists of a lamellas with small amount of § phase. The thickness of the a lamellas increases with the distance
from the building plate and tends to remain stable at the certain building distance. EBM Ti-6Al-4V samples possess
higher ultimate tensile strength (UTS) and yield strength (YS) than the wrought Ti-6Al-4V plates. There are no
significant differences in ductility between EBM and wrought Ti-6Al-4V alloys. Dimple translamella is observed by SEM
on fractured EBM Ti-6Al-4V tensile specimen.
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Fig. 1 SEM image of EBM Ti-6Al-4V sample
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Fig. 2 Optical microstructures of EBM Ti-6Al-4V samples:
(a) 30 mm from build plate; (b) 5 mm from build plate
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Fig. 3 TEM image of EBM Ti-6Al-4V sample

B4 S Ti-6A1-4V &R KHN RS SN
Fig. 4 Optical microstructure of wrought Ti-6Al-4V plates
after heat treatment of (750 C, 1 h, AC)+(550 ‘C, 4 h)
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Table 1 Tensile properties of EBM and wrought Ti-6Al-4V

samples

UTS/ Ry Al Zl

Material
ateria MPa  MPa % %

EBM Ti-6Al-4V 1002 932 14.4 42.7
Wrought Ti-6A1-4V 898 855 12.2 36.3

BEl5 EBM Ti-6Al-4V & & Mh ki DB

Fig. 5 SEM images of EBM Ti-6Al-4V tensile fracture
surface: (a) Overall fracture surface; (b) Dimple in translamella
fracture surface; (c) Partical fracture surface indicated in (a)
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