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Microstructural evolution of isothermal forged hydrogenated TC4
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Abstract: In order to decrease the forging temperature and improve the microstructure and properties of titani-
um alloy blade, based on the theory of hydrogen-induced plasticity enhancement at elevated temperature, ther-
mohydrogen treatment technology was used in the forging process of titanium alloy blade in this paper. Micro-
structures of hydrogenated TC4 titanium alloy blade and TC4 titanium alloy blade without hydrogen forged at
different conditions were investigated. The microstructures of hydrogenated TC4 alloy and TC4 alloy without
hydrogen after dehydrogenation treatment in vacuum and common heat treatment processes were compared.
Results show that hydrogenation can decrease the forging load of TC4 titanium alloy blade. The microstructure
is improved after heat treatment and the bimodal microstructure with fine equiaxed o phase is obtained. The
reasonable heat treatment parameters of TC4 titanium alloy blade with 0.25wt. % hydrogen are dehydrogena-
tion treatment in vacuum at 750 °C for 5 h after forging, then 900 °C anneal treatment for 1 h and 450 °C ag-
ing treatment for 4 h in conventional furnace.
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