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The Study on the Formability of Tube using
Elasto-Forming Process

W. K. La, GA. Lee, HW. Lee, S. Choi and S.J. Lim

Abstract
Recently a number of parts have a tendency to be a module for saving weight, cost, process and high quality in

automotive industry. The forming process to combine automotive rack tube which was consisted on many parts is various.

This paper presents tube forming process using elasto-forming process. We investigated the properties of rubber and tube
by Finite Element Analysis. And it was compared with the experimental results for the formability of tube. we was to

suggest a forming process using moving die for elasto-forming process, and through this improvement we could get the

good formability.
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Fig. 1 True stress-strain curve

Table 2 The properties of tube

Young’s Modulus 201 GPa

Table 1 The properties of rubber
Rubber Urethane (90 HD)
The range of Strain 50%
Strain energy function Ogden 3™
pl 1.98035
al 3.50663
The coefficient of u2 21.99
Strain energy o2 3.25E-7
function(Ogden 3™ u3 8.3E-7
o3 0.6021
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Yield Strengh 608 MPa

Ultimate Strengh 691 MPa
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"(a) 40 ton ton  (0)
Fig. 2 Deformed shape of tube for experiment

Fig. 3 Drawing of the forming part

Table 3 Experimental results

40ton 80ton 120ton
ID ' 36.198 36.230 36.2
(936.19mm) (100%) | (100.1%) | (100.03%)
GL 21.422 24.1665 24.582
(24mm) (89.3%) | (100.7%) |(102.40%)
Up 17.6 242 26.1
In (58.7%) | (80.7%) | (87.0%)
Down 17.2. 241 252
An (57.3%) | (80.3%) | (84.0%)
(30%) Up 17.2 233 26.1
Out (57.3%) | (77.7%) | (81.0%)
Down 16.9 226 25.0
(56.3%) | (75.3%) | (87.0%)

* ID : Inner diameter, GL : Gage line to gage line, An : Angle,
In : the Inner part of Tube, Out : the Outter part of Tube
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Fig. 4 Comparison of the forming load for FEM and

experiment

Teble 4 = A3 3150] 120 ton Y of, A3 R 9
FEWA, 4¥AE, 4848 —zao}od:} g8
L4 H¥E FI de HALo] Agsige A
& Uehla ok ol AddA FY-FH, F
H.u% b vpdASE 383 5AHY 5 Qla,
HHM ==HE ol&dtd FXE FAHFAY
o] thadl Xolg Holm 9y AL ¥ F
pi=g

Table 4 Comparison of the formability for FEA and
experiment (Forming load = 120ton)

FEA Experiment
Inner Diameter 36.2 36.19
(d 36.19mm) (100.03%) (100%)
Gage line to gage line 24.582 24572
(24mm) (102.40%) | (102.38%)
Up 26.1 27.1
Inner (87.0%) (90.3%)
(30°) |Down 252 26.3
Angle (84.0%) (87.7%)
Up 243 24.1
Outter (81.0%) (80.3%)
(30°)  |Down 26.1 25.0
(87.0%) (83.3%)
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Table 5 Formability in case of using moving die

Maximum Contact length
load(Tonf) (19.67mm)
Moving Die O 314.4 17535
(89.1%)
Moving Die X 3943 16.605
(84.4%)

Fig. 5 The forming process with moving die
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