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A Study of the Twisting and Extrusion Process of the
Product with Involute Helical Fin from the Round
Billet by the Upper Bound Analysis

D. Y. Park and I. T. Jin

Abstract

The twisting and extrusion process of the product with involute helical fin from the round billet is
developed by the upper bound analysis. The twisting of extruded product is caused by the twisted
inclined die surface connecting the die enterance section and the die exit section linearly. In the analysis,
the internal shear surface is defined as the curved twisted plane from the twisting of die surface and the
shear work is calculated by the consumption of shear energy. The increase rate of angular velocity is
determined by the minimization of plastic work. The angular velocity of die exit can be controlled by the
land length and the length of inclined die. The alular velocity assums to be increased linearly by the
axial distance from the die enterance to the die exit. The results of the analysis show that the angular
velocity of the extruded product increases with the die twisting angle, the reduction of area, and
decreases with the die length, the friction constant.

Key Words : Extrusion, The Twisting and Extrusion Process, Upper Bound Method, Land
Length, Twisted Die Surface
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(b) RA=0.65 and TW=15’

(a) No twisted shape (b) Twisted shape
Fig. 2 The twisted surfaces of dies

(¢) RA=0.65 and TW=30°
Fig. 3 The twisted surfaces of dies
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Table 1 The condition of analysis

Inlet speed (Vg) 10 mm/sec
Billet radius (Ro) 40 ~ 60 mm
Yield stress (Y) 120 N/mm*
Die length (Yy) 30 - 90 mm
Pressure angle (a) 27°
Tooth number (Z) 12
Module (ZM) 5
Twisting angle (TW) 150 - 45°
Reduction of area(RA) 055 - 0.7
Friction constant(m) 01 - 07
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(c)RA=0.75 and TW=30" (d)RA=0.75 and TW=45"
Fig. 5 The velocity distribution on dies surface
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