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A Study on the Design of Three-Dimensional Bending Machine

Choon-Man Lee, Sang-Heon Lim and Dong-Keun Park

Three-Dimensional Bending Machine(3xF ¥l w4l1), FEM simulation(3F8. 4 A
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Abstract
This study is concerned about the development of three-dimensional

bending machine for heat

exchanger. Recently, three-dimensional bending is required for various heat exchanger. The purpose of
this study is design of three-dimensional bending machine by analysis of bending process and structural
analysis simulation. The analysis is carried out by FEM simulation using DEFORM and CATIA V5
software. The copper-tube is modeled by shell elements and the machine is modeled by placing proper
shell and solid finite elements and fictitious mass properties to represent the real one. The final results
of analysis are applied to the design of three-dimensional bending machine and the machine is

successfully developed.
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Fig. 6 Result of X-load in bending process
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Fig. 7 Result of Y-load in bending process
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Table 1 Result of forming analysis

Direction Maximum Load (N)
X-axis 1.124 x 10*
Y-axis 2.683 x 10°
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Fig. 10 Static displacement of main frame
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Fig. 11 Static stress of main frame
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Table 2 Result of static analysis (Main frame)

Frame Ato] |H o W9 |H ) &2 ol A8
XZ Aol[mm]| [mm] [MPa] i
3730 0.0101 1.71 117.54

Table 3 Result of dynamic analysis (Main frame)

Mode Frequency Mode Frequency
number [Hz] number [HZ]
1 4.9108e+001 6 1.8727e+002
2 5.3417e+001 7 2.1165e+002
3 5.4948e+001 8 2.5595e+002
4 1.8484e+002 9 2.6690e+002
5 1.8705e+002 10 2.6743e+002
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Fig. 13 Static stress of bending unit

Table 4 Result of static analysis (Bending unit)

Bending unit |F o] Wl AW S| 4,
5 Zol[mm]|  [mm] [MPa] i
835 0.05 3.27 61.46

Table 5 Result of dynamic analysis (Bending unit)

Mode Frequency Mode Frequency
number [Hz] number [HZ]
1 6.1479e+001 6 1.2676e+002
2 7.6257e+001 7 1.6405e+002
3 7.9358e+001 8 2.0363e+002
4 8.6449e+001 9 2.7892e+002
5 1.1528e+002 10 3.4948e+002
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Fig. 14 Modeling of bending machine

Table 6 Result of static analysis
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Fig. 15 Result of static stress for bending
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