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A Study of the Isothermal Forging Process on the Blisk of Titanium Alloy
in the Aircraft Engine
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Abstract

The blades in the jet engine are endured high temperature and high stress during
operation. The materials of the blades should use the materials of heat resistant and high
strength, such as Ti-64 » Ti-6246 » IN-718and Udimet720L.i., which are hard to be forged.
However, the forgings of the above materials cannot be made the near net shape forging parts
with thin web, high rib and thin wall due to the chilling effect of the tooling in the conventional
forging process. The low materials yielding, much machining, even the flow line cut, will be
occurred, the high cost and poor fatigue resistance of the parts will be resulted in. The so-called
isothermal forging process needs to be used for making the near net shape forging parts.
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In this study, the reduced scale blisk of Ti-6246 was used as the vehicle to develop the
isothermal forging process, and expected to establish the process variables and tooling. At first,
the forging part was designed and the forging process were confirmed by using DEFORM
simulation. Simultaneously, the hydraulic press was reconstructed by lowering down the forging
speed to 0.28mm/sec, and the tooling heating device of low frequency induction and the tooling,
which materials was Mar247, were developed. Then, Ti6246 was used as the raw materials to
conduct the isothermal forging at 945°C. Finally, the inspections for the metallography and
dimensions were conducted.

The results showed the optimum structure of equiaxed o phase and acicular B phase
could be obtained for forging at 945°C. Besides, the flow line and the dimension of the parts
were conformed to the requirements. In actual forging at 945°C, the forging pressure could be
obtained as 25~30kg/mm?. The process variables in this study were verified to be feasible and
the reduced scale blisk was developed successfully. It is the first time to develop the blisk by the
isothermal forging process in our country.
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