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A study on forming analysis for the soft pipe bending process

of thickness guarantee
Dong-Won Jung' - Ji-Hyun Jeong® - Jong-Rae Cho'
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Abstract:  Soft bending pipe is widely used for freezing equipment and shipbuilding. These pipe have
some problems that they cause occasionally outside wrinkle, crack, wall thinning phenomena. However,
vending machines which have been made to solve the problems completely, are not yet. In this study, to
settle these problems, we proved the effectiveness of the self-made mandrel by results of simulation as
the basic for the development of precision high-quality vending machine ; presents the solution method of
the wall thinning phenomena by analyzing circular deformation and damage of bending pipe.
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Figure 1: Producted mandrel
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Table 1: Mechanical and chemical

composition of material.

properties

Mechanical . .
. Chemical composition
properties

Tensile |Hardness

strength
(N/mm?) | (HR30T)

Cu | Pb | Fe Si

315 50.1 |99.95 0.023

Table 2: Experimental conditions.

Material Cu pipe

Diameter < 28.58 mm

Thickness 1.25 mm

Cycle time 1 cycle for 4 sec

Allowable thickness

of bending part 10 mm

Bending degree 90°
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] A

oy

Ayl B

@71, =

guA

of i

Az o] Aar

o},
AEz27AL Table 29 YER

32

Figure 37} ro] wl=d, xwjtto](Forming die),
2|t}o](Pressure die), =33 T}o](Clamping die) %
T3ETh Errtolst ghgjrjo] Afeldl] i sto]

25 A7) Be| e WEDL Aol

iRl WMol Az = A7 A, 8
A4 amEsgolt solme] A HakS BAT

N

Mandrel Forming die

Figure 3: modeling of bending unit

Figure 4: Symmetry plane for pipe
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Slicing face

Figure 5: Slicing face of bending pipe
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Figure 8: Residual stress(upper side)
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Figure 9: Residual stress(lower side)
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Figure 10: Damage of each step
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