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Comparison of Energy Consumptions for
Various Forming Processes

Z.H. Yin, Y. J. Zhang, M. S. Chae, B. C. Park, Y. S. Kim

Abstract

There are many different kinds of forming processes to make a tubular product such as hydroforming and tube drawing.
However, we should consider a better forming process in view point of energy consumption and CO, emission to save our
earth. In this paper we have conducted FEM simulations to the various forming processes for sheet and tubular products
to compare their energy consumptions. One example is tubular product and the other for drawn cup. From the
comparisons of total energy for hydrofroming and tube sinking processes, hydroforming is consumed more energy than
tube drawing. Also the cup drawing from sheet metal and tube sinking for the cup with flange indicate that the tube
sinking is better than cup drawing of sheet metal in energy consumption.

Key Words: Energy (] 7)), FEM (#8284 %), Hydroforming (8}°] =2 3%9), Tube sinking (FE A7), Cup
drawing (] =&9)).
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Fig. 2 Schematic drawing of forming process
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Table 2 Result of energy comparison
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Fig. 3 Energy results of two simulations
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Fig. 5 Schematic drawing of forming process
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Table 3 Material data used in cup simulation

density 7.8 ton/m?
Young’s modulus 210 GPa
Poisson’s ratio 0.3
Yield stress 400 MPa
Tensile strength 600 MPa
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Table 4 Result of energy comparison
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3. 2 E

I

A
'l

Z oo N

=
B

=29

- 336 -

Az A7tet AR8E AF
e 2EE T

K21A 3 9] d3lo = &
EAFIFA YR F

A 27 #HAF =duth

B
=)
.
o

e}
L

21 8 8

[11 S. R. Reid, Plastic deformation mechanisms in
axially compressed metal tubes used as impact
energy absorbers, Int. J. Mech. Sci., 35, (1993), 1035.

[2] 214 7] o= ek, hitp.//www.21cenergy.co.kr.

[31 @ldR 9} 91 7FA8E hitp://seph.com.ne kr.

[4] P. A. R. Rosa, . M. C. Rodrigues and P. A. F.

Martings, external inversion of thin-walled tubes

using a die: experimental and theoretical
investigation, Int. J. Mach. Tools & Manuf, 43,
(2003), 787.

[5] 259, A4 3], 1999, “Tube hydroformingS $

g A a7, dFa4g7rEd]’

Astetis] =F3, pp. 32~36

AAH, 44, ol&Z, Z94, 2000, “%A]

ol=z X 9% AAITAY HFH AT

= A4 73838 =], Vol. 9, No.6, pp. 35~42

[71 R. Kergen and P. Jodogne, 1992, “Computerized
control of the blank holder pressure on deep drawing
presses”, SAE 920433 — SP - 897, Detroit, Feb. 24-
28, pp. 51~56.

[8] G. S. Sekhon, N. K. Gupta and P. K. Gupta, An
analysis of external inversion of round tubes, J. Mat.
Proc. Techn. 133, (2003), 243.

[9] ABAQUS Version 6.5 Document “Getting Started
with ABAQUS.

[10] W. . Song, J. Kim, B. S. Kang, Experimental and
analytical evaluation on flow stress of tubular
material for tube hydroforming simulation, J. Mat.
Proc. Techn. 191, (2007), 368~371.

98%

(6]



