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Analysis of Cylindrical Tube Forming Process Using
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Abstract
The elastomer forming process was employed for many operations which included piercing, sheet metal forming and

tube metal forming process. This paper presents cylindrical tube forming process using rubber material such as

polyurethane. For elastomer forming process, tensile tests at room temperature were performed to obtain the material

properties of polyurethane and tube. In particular, biaxial tensile test were carried out to obtain the coefficient of strain

energy function of the rubber material. Finite element analyses were also carried out to investigate the forming load and

formability of tube. It was compared with the experimental results about the forming load and the formability of tube.

From these results, it was investigated a forming process to decrease the forming load for elastomer forming process
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Fig. 3 Uniaxial test for material property of polyure-
thane

Fig. 4 Biaxial test for material property of polyure-
thane
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Table 1 The mechanical properties of used rubber

Rubber Urethane (90 HD)
The range of strain 50%
Strain energy function Ogden 3™
m 1.98035
o 3.50663
The coefficient of o 21.99
stram( gr;jegz ;"1:11)10'[101’1 o 3257107
s 8.3x107
o3 0.6021
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Fig. 5 True stress-strain curve of tube material

Table 2 The mechanical properties of tube material

Young’s modulus 201 GPa
Yield strengh 608 MPa
Ultimate strengh 691 MPa
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Fig. 6 Initial finite element model for elastomer
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Fig. 7 Deformed shape of tube with elastomer thickness
of 2.5mm during elastomer forming process
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Fig.10 Elastomer, die and punch for elastomer forming
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Fig.12 Deformed shapes of tube after elasto-forming
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Table 3 Experimental results

Final
product
Inner diameter
(936.19mm) 36.2
Gage length Gagelength ‘ Up
(24mm) 24.58 , . Oufdr angle
Inner Up 26.1 e
Ang Down 25.2 N
@09 Outer Up 26.1 . 3 Inngt angle
Down 25.0 !
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Fig.13 Comparison of the formability of tube after
FEA and experiment
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Table 4 Comparison of the formability for FEA and
Experiment (Forming load = 120ton

oF 2mm o] RRH FHol gl sAw
[}

FEA Experiment | Error (%)
Gage length 24.582 24.572 0.04
Up 26.1 27.1 3.7
Inner
Down 25.2 26.3 42
Angle
Up 243 24.1 0.8
Outer
Down 26.1 25.0 44
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