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Microstructure and Performance of Gelcasting Ti6Al4V Alloys
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ABSTRACT: The work aims to prepare near-net forming Ti6Al4V alloy by gelcasting technology and study its microstructure
and performance to prepare large-sized and complex-shaped titanium (Ti) alloy with low cost, low energy consumption and high
efficiency. Ti6Al4V powder surface was coated with paraffin wax (PW) using solution. The influences of action mechanism and
rheological behavior of PW coating in gelcasting process were investigated. The microstructure and performance of the uncoated
and coated gelcasted samples were analyzed. The effect and mechanism of PW coating on carbon and oxygen residual of the
gelcasted Ti alloy were clarified. With 0.36% PW addition, the carbon and oxygen contents of as-sintered sample decreased
from 0.5433% to 0.2841% and from 0.3859% to 0.3178%, respectively. The relative density of the as-sintered sample increased
from 93.6% to 97.5%. Besides, the as-sintered sample also exhibited better comprehensive mechanical properties, about 1129
MPa of tensile strength, 1015 MPa of yield strength, and 5.18% of elongation. Gelcasting technology shows good application
prospects for fabricating complex-shaped and high-performance Ti parts with low cost.
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