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Isothermal Forging Design in Turbine Disk
by Finite Element Method
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Abstract
Process design is one of the most important fields in metal forming, where the
finite element method has appeared a useful method for industrial applications. In
this study. A finite element method has been applied for iso~-thermal forging
design in turbine disk. This kind of approach is good for minimize actual redesign
of die. which can reduce die production cost. - vital importance in current
industrial environment.
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Machined Section
Undarcut

Mechining sllowance
Decarbunization allowance

Draft angte

Length or widlh Lolerance
Die wear tolerance

Die closure loierance

Mismatch lolsrance

Straighlness tolerance

Fig. 3 Forged section geometry, shown with
application of allwances and tolerances.

i oo + # W =
Forgmg type Isothermal forging
Billet matenal Inconel 718 Nicke) alloy
Billet size g?:nk::US‘S' Fixed
Friction factor 03
Matenal property ¢ = C(z)" S.i %3?}3 (s tlon/mn)
| Geometry Drawing
Table 1 Forging specification.
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Fig. 4 Apply allowances and modify geometry.
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Fig. 1 Drawing for engine disk.
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Fig. 5 Basic forging design and billet setting in
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Fig. 2 CAD/CAM procedure of forging die design. @ ®
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Fig. 6 Various billet geometry tested: (a) BIL-A,
D170mm, (b) BIL-B, D200mm, (¢) BIL-C,

D230mm.
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Fig. 11 Effective plastic strain distribution of

forged workpiece.

Fig. 9 Forging simulation for BIL-C.

Fig. 13 Summary of forging design for engine
digk.
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