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Influence of solution treatment on microstructure and mechanical
properties of Ti6Al4V ELI titanium alloy
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Abstract: The scanning electron microscope (SEM) and optical microscope (OM) were employed to in-
vestigate the influence of solution treatment on microstructure evolution of Ti6Al4V ELI titanium alloy,
and the relationship between microstructure and mechanical properties were discussed. The results show
that the content of the primary o, phase of Ti6Al4V ELI titanium alloy decreases, and the thickness of
lamellar o phase and B grain size increase with the increase of solution treatment temperature. The
strength and plasticity of Ti6Al4V ELI titanium alloy decrease with the increase of solution temperat-
ure. When the solution treatment is 952 °C, the tensile strength, elongation and fracture toughness val-
ues of Ti6Al4V ELI titanium alloy are 915 MPa, 16.8% and 84 MPa-m'”, respectively. At the solution
treatment up to 997°C, the tensile strength and elongation values decrease to 861 MPa and 9.4%, re-
spectively, but the fracture toughness increases to 115 MPa-m'”. It shows a ductile fracture with solu-
tion treatment at 952 °C while ductile-brittle mixed fracture as the temperature increases.
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Table 1 Chemical compositions of Ti6Al4V ELI alloy %
&4 Ti Al \% C H 0 N
27 Bal. 6.21 425 0.06 0.009 0.001 0.09 0.006
Ti6Al4V ELI Bal. 5.6~6.3 3.6~4.4 <0.25 <0.05 <0.125 <0.13 <0.03
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Fig. 1 Microstructure of the Ti6Al4 V ELI titanium alloy
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Fig. 2 Microstructure of Ti6Al4V ELI titanium alloy at various solution treatment temperatures
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Table 2 Microstructure parameters of Ti6Al4V ELI ti-
tanium alloy at various solution treatment tem-

peratures
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Table 3 Tensile and fracture toughness of Ti6Al4V ELI titanium alloy at various solution treatments
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Fig.3 Tensile fracture morphology of Ti6Al4V ELI titanium alloy at various solution treatments
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