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A UBET Analysis of the Extrusion/Forging Process of Trochoidally
Headed Bars

Myung Hun Kim*, Seung Jin Hong*. Ho Yoon Kim*, and Won Byong Bae**

ABSTRACT

A kinematically admissible velocity field is derived to analyze the forming load and the extruded length in the
extrusion/forging process of trochoidally headed bars from round billets. The forming load and the extruded length
are obtained by minimizing the total energy-consumption rate. Experiments are carried out with lead billets at
room temperature using trochoidally shaped punches. The theoretical predictions of forming load and extruded

length are in good agreement with the experimental results.

Key Words : Kinematically Admissible Velocity Field (%% 7F8 4 %%), Forming load (\d @ 38}%), Extruded
length (+& 2 ©]), Trochoidal shape (E &30 %= &4, UBET (A8 4R)

ZileAddy T = height of the trochoidal head
Uo = velocity of the punch
a, b = half lengths of major and minor axes in U . Uy, U, = velocity components in
the cross-section of a trochoidal shape cylindrical coordinates
Ho = initial height of the billet [4V] = magnitude of velocity discontinuity
Hr = extruded length Vp = extrusion velocity '
m = friction constant W, . W, , W, = power consumptions due to

N = number of axes of symmetry
R, = orifice radius of the die

internal deformation, shear, and friction
@ = angle between symmetric axes

R. = tral i

neu.ra radius . . B = angle between the fully filled boundary
R: = radius of the trochoidal contour in the . . :

cavity and symmetric axis (Fig. 2)

R, @, Z = cylindrical coordinates € = effective strain rate
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Fig. 1 A general scheme for Stage | in the
extrusion-forging process of trochoidally

headed bars
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Table 4 The properties of lead billets

Tensile strength (kgy/mn) 12~1.4

Yield strength (kgy/mn) 0.6

Elongation (%) 30
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Fig. 4 configurations of final products
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