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A Study on Extrusion Process of Cylinderical Product

with Helical Fins using Rotating Extrusion Die

Seung-Min Park

Department of Mechanical Engineering, Graduate School.

Pukyong National University

Abstract

A new extrusion process of the circular section product with helical fins could be developed by
rotating extrusion die. The twisting of extruded product is caused by the twisted conical die surface
connecting the die entrance section and the die exit section linearly. But. until now, because the
process has used fixed extrusion die. it needs high pressure in order to twist bitlet and form fin shape
on the surface of billet. So, during extruding billet, in order not to twist billet, the extrusion die is
needed to rotate itself instead of twisting billet.

It can be reduce extrusion load of product with a helical fins by rotating extrusion die and it is
confirmed by forming analysis of product which have 8 fins and 4 fins. So, in this paper, according
to the extrusion load analysis by DEFORM™.3D software, optimal rotational velocity of rotated die
can expect to be obtained the reduction area rate and the twisted angle of die. And then analysis by

™

DEFORM™-3D shows that the twisted angle of product can be controlled by twisted angle of

extrusion helical die and the rotational velocity of helical die.
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(c) 3 step (d) 4 step

(e) 5 step (f) 6 step

Fig. 7 Front view of extrusion process using fixed die with 8fins
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(c) 3 step (d) 4 step

(e) 5 step (f) 6 step

Fig.8 Front view of extrusion process using rotated die with 8fins
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{e) 5 step (f) 6 step

Fig.17 Front view of extrusion process using fixed die with 4fins
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Fig. 29 Photo of die
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{(a) Side view of twisted billet using fixed die

(b) Iso-view of twisted billet using fixed die

Fig.32 Twisted shape of billet material using fixed die
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(a) Side view of twisted billet using rotated die

(b) Iso-view of twisted billet using rotated die

Fig.34 Twisted shape of billet material using rotated die
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Fig. 35 Extruded product using fixed die
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