3728 WA A =T (A) A 204 Al 123, pp. 3728~3740, 1996

(&=

yin

Key Words : Hydromechanical (e ¢t

Ho

iC)

)

= [ -
Ve B ke o =z o)3A el
AEB 0SS - YBY’ - wEa
(199514 1081 179 34

Study on the Hydromechanical Reverse Redrawing Process Assisted
by Separate Radial Pressure

J. B. Kim, D. W. Lee, D. Y. Yang and C. S. Park

Element Method ($-3+2

Separate Radial Pressure (2|

Abstract

A+ Finite

b,

High-quality cups of deep drawing ratio of more than four cannot be simply drawn by

conventional drawing and redrawing processes. In the present study, after the first deep drawing

process, subsequent hydromechanical reverse redrawing with controlled radial pressure is em-

ployed. In order to increase the deep drawing ratio up to much more than four, the radial pressure

should be controlled independently of the chamber pressure and thus an optimum forming

condition can be found easily by varying the radial pressure. The process has been subjected to

finite element analysis by using the rigid-plastic material modeling considering all the frictional

conditions induced by the hydrostatic pressure. In order to consider the pressure effect on the

sheet, the pressure distributions on the flange part and the side wall part are calculated numeri-

cally from simplified Navier-Stokes equation. The comparison of the computation with the

experiment has shown that the finite element modeling can be conveniently employed for the

design of the process with reliability from the viewpoint of formability.
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Table 1 Merits and demerits of hydromechanical
deep drawing process

. Hydromechanical
Deep drawing .
deep drawing
Drawability X O
Internal dimensional
X ©
Accuracy of products
Spring back A O
Die cost O
Complexity of product X ©
Forming load A X
Cost of equipment A X
Production speed @] A

(© : Excellent, O : Good, A : Normal, x : Poor)
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Table 2 Mechanical properties of A1050 used for
drawing test

Material constant Aluminium (A1050)
{Annealing : 375°C, 1.5 hr)
T.S. 78.4 MPa
Y. S. 33.3 MPa
k 140.5 MPa
n 0.216
R 0.616
to 1.0 mm
s=ke"

Table 3 Dimensions of die sets (mm)
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Shoulder radius r 7 8
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