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Abstract: In general, copper tubes with high corrosion resistance, high thermal conductivity and high
mechanical properties for the transfer of pressurized fluids are used in industry. However, when the copper
pipe is being bended, wrinkles and wall thinning, and ovalization occurs in the pipe. In this study, we
designed a pusher to apply compressive force to the upper end face of a copper pipe and heating system
at upper side of the bending part. The performance of the pusher and heating system was verified by the
simulation that was performed by using Deform 3D to compare with the thickness reduction rate and
flatness ratio according to the bending angle of the soft material. As the result of simulation, it has been
verified that can reduce the thickness reduction rate on the upper side of the pipe.
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Copper pipe

Mendrel

Fig. 1 Schematic diagram of bending system
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Fig. 2 Copper Pipe with Heating

7l 2d# el g8 8l febely VIR
o] AEE Z<l(control line) Tl 8] A=A

Atk BHE o eu Qi AYFBI AABVF
# 391 FALEH Fol Qed B ATA

= ks&ATFAL 217 28.88 mm, T4 1.25 mmE
THAE olgv Rl dvAERS ALSAT A

29| gt 71AH ZELE Table 19 Ve

Al A
AL, AlEg ol 271 Table 20 WERA AT
Table 1 Mechanical  properties and  chemical

composition of material

Mechanical properties Chemical composition
sthélns;lt; iﬁgﬁ; Cu |Pb|Fe| P | Si
(N/mm2)
315 50.1 99.95| 0 | 0 [0.023] 0
Table 2 Experimental conditions
Material Cu pipe
Diameter & 28.58 mm
Thickness 1.25 mm
Cycle time 1 cycle for 4 sec
Allowable.thickness 1.0 mm
of bending part
Bending degree 90°
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: 300,00070, WFHEFY : tetrahedral

Y3 A3 AZEY o= SR F
7z 2 JAFGE7A BT F de A& &
ZE Q] Deform 3DE ©]83t> FEM(Finite
Element Method)S 33} Th

Deform 3DE 7]E2AH O F design modeler”] 5 ©]
171 W&o CADZE tool?! Autodesk InventorZ
o] g3t} TH] MPA~ElS AHASI Deform
3DACZ importAlAA EAHEHTE FHo] Wl
GE= ¢ FAA o5 s Eel "ol

v

Fig. 3 Modeling of bending unit

Table 3 Material properties of model

Material C1220
Young’s modulus 264 MPa
Poisson’s ratio 0.38

Thermal expansion
coefficient 17E-6

54 TRFHIIASAUYR H23H 3=, 2019E 62

I

E4of it AR
A&HoR FAE F AEF Fig 37 7o oY
H(press face)S A3t 7FAAIF T
EF Fig. 29 2ol FW FEHHEIL 2 fA 9
BHo 2 7tEE A WidE = J=EE s
Hg Al A G 58 Ad dFES
AA7IE Etholel WX FAo )
Zrtholo] 8AEL A (rigid body)Z
AlEH ol Tl 90°& A A3
AEE Z 400 2F(step) o2 HA3}
MR T8

S

I

ﬁiﬁrimoxl
fr o ofl o o K

o ode o ff

=By

e
re
oft

il
i)
30 o i

Hog P
N

"

_‘L_l‘

AN

o o
o %

AC)

o=
ot

TN R [ O
=,
o

2

£

ﬂ
N
ot
£ g
oflt
a!)
o

MNP

>

AL o

3 = ?}m

£~ l‘ﬂ ofh
m&

ox =
i ®

2

E o o
ook

&
N
N
Y
riu
B(c]
)

)
o

)
H
2y
tlo

o2 Yehf i

Fig. 5= FAloo] g AYS 1~5 MPaZtA] A
Zo® FesAIEA 45 U] 2577 7td
25 M2 AlEHAH AAE JERUT 7t
257t SEpta WS ASAETE Y T

Aztagol §43 Zastel 49 455 F77}

Step 308

Step 308

Fig. 4 Measuring point of bending pipe
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