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Abstract: In general, industry uses copper tubes with high corrosion resistance, high thermal conductivity

and high mechanical properties for the transfer of pressurized fluids. However, when the copper pipe is

bending, wrinkles and wall thinning, and ovalization occurs. In this study, we designed a pusher to

apply compressive force to the upper end face of a copper pipe which is a soft material to improve the

thickness reduction rate of the upper side of the bending part. The performance of the pusher 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 give a proper compressive stress to the end face of the pipe

during the bending of the soft pipe and can reduce the thickness reduction rate on the upper side of

the pipe.
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Fig. 2 Modeling of pusher unit
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Table 1 Mechanical

composition of material

properties  and  chemical

Mechanical properties | Chemical composition
Tensile
strength ?Egﬁ; Cu |Pb|Fe| P | Si
(N/mm?2)
315 50.1 99951 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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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 1.3E-4

coefficient
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AT WY Al u]rOlz
A A Tholze] FHH
A= AU(1~30 MPa)

U

=

importA| A4 23T GAHOE  AFAAA  AEHIHGT AAE
Qg sholxrl WY(iPZE 90°)HE B F Taple 40] UJERAATE H8AZ 2 Wtol o)
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Table 4 Pipe thickness according to surface pressure
surface pressure Part 1 Part 2 Part 3 Part 4 Part 5 Mean value
[MPa] [mm] [mm] [mm] [mm] [mm] [mm]
1 0.989856 0.975687 0.975215 0.982563 0.985214 0.981707
2 0.985862 0.986251 0.975246 0.987165 0.985131 0.983931
3 0.990253 0.985356 0.976466 0.986214 0.986752 0.985008
5 0.990185 0.981562 0.974325 0.981287 0.985968 0.982665
7 0.991236 0.981126 0.975213 0.980925 0.983656 0.982431
9 0.990133 0.981345 0.976058 0.981304 0.983218 0.982412
15 0.990215 0.981810 0.970578 0.982852 0.983954 0.981882
20 0.990267 0.981585 0.975691 0.982088 0.984501 0.982826
30 0.990271 0.982032 0.975281 0.982251 0.984015 0.982770
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Fig. 4 Measuring point of bending pipe
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