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Abstract

An upper bound elemental technique(UBET) is applied to predict
forging load and die-cavity filling for non-axisymmetric ring forging. The
finial product is divided into three different deformation regions. That is
axisymmetric part in corner, lateral plane-strain part and shear deformation
on boundaries between them. The plane-strain and axisymmetric part are
combinded by building block method. Also the total energy is computered
through combination of three deformation part. Experiments have been
carried out with pure plasticine billets at room temperature. The theoretical
predictions of the forging load and the flow pattern are in good agreement
with the experimental results.
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Fig. 1 Geometry of initial billet and final product

— 68 —



Recognition of

non—axisymmetric geometry

Initial guess on pseudo-

independent parameters
!

~I
| Genetrate initial velocity field |

i

Calculation energy of

etry, plane—strain

and boundry of them

F

Minimize total ener
dissipation by F.P.S. me

Reduce
stroke length

]

od

Satisfy
convergent limit
value ?

Update pseudo -
independent
parameter

[ Calculate forging load

)

[ Update coordinates

l

Fig. 2 Flow chart
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(a) Plane-strain part (b) Axisymmetric part

Fig. 4 Variations of element system
in cavity filling process

(a) Plane-strain part (b) Axisymmetric part

Fig. 5 Flow patterns of finial step by experiment with multi-layerd plasticine
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Fig. 6 Variations of theoretical forging
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