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Process and die designs for isothermal forging of

the small-scale Ti-6Al1-4V wing shape

J.T. Yeom, N.K. Park, Y.H. Lee, T.J. Shin, S.S. Hong, I.O. Shim, S.M. Hwang and C.S. Lee

Abstract

The isothermal forging design of a Ti-6Al-4V wing shape was performed by 3D FE simulation. The design focuses on
near-net shape forming by the single stage. The process variables such as the die design, pre-form shape and size, ram
speed and forging temperature were investigated. The minimization of forging load and uniform strain distribution in a
given forging condition were considered as main design factors. The FE simulation results for the final process design
were compared with the isothermal forging tests. Finally, the modified process design for producing the uniform Ti-6Al-

4V wing product without forming defects was suggested.
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Fig. 1 3D solid and die models for Ti64 wing-shape
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Fig. 2 Some initial billet types for Ti64 wing-shape
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Fig. 4 Forged product processed by the preliminary
hot-forging
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Table 1 Conditions of isothermal forging simulation

Movi Flash
_ovmg Temp. . as Ram speed
distance

thickness
11.2mm | 850°C | 1.5-3mm | 1-2mm/sec

Fig. 5 Strain and temperature distributions of
isothermal forging FE simulation
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Fig. 7 Microstructures observed from different
positions in isothermal forged Ti64 product
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