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A study about shape processing for the bend of the Copper-Tube that use
Hair Pin Bending Machine

H. S. Kang(Graduate school. CNU), D.S .Kim(KIMM), S. Hur(KIMM), S. I. Hong(Mechanical Eng. Dept. CNU)

ABSTRACT

The purpose of this study is to investigate the manufacturing technique on the U type Draw-Bending of inner grooved tube.
This bending process make the U shape tube by Hair Pin Bending machine. The U type tube requires the quality of product
that satisfy sufficient conditions for a heat exchanger. The mandrel components act the important roles that prevent wrinkles
and keep the shape of cross section of bended tube at bending process. We performed the FEM simulation using LS-DYNA
software and the bending test of inner groove tube and then, compared bending simulation with bending test results about
mandrel ball diameter, mandrel position and optimal clearance between mandrel and tube.

Key Words : Draw-bending (= 2-$41%), Inner grooved tube (L1414 & $+2), Mandrel (1= 2), U Shape tube (U 3
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Table 1 Quasi-static tensile test results of OFHC copper

specimen
Velocity Yield stress Strain-rate
(mm/min) (MPa) (/sec)
2.5 265.0 0.00167
400.0 283.6 0.267
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Fig. 1 Curve fitting of true yield stress vs strain rate of
OHFC copper
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Table 2. Range of mandrel ball and body diameter

Tube Vall Ball Body
Diameter} Thickness Diameter Diameter
(mm) (inm) (mm) (om )
o 7 0.3 6.04 ~ 6.15 6.22 ~ 6.27
0.35 5.94 ~ 6.05 6.12 ~ 6,17
0.4 5.84 ~ 5.95 6.02 ~ 6.07
& 9.52 0.3 8.51 ~ 8.67 8.74 ~ 8.79
0.35 8.46 ~ 8,97 8.64 ~ 8.69
0.4 8.36 ~ 8.47 8.54 ~ 8.59
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Fig. 2 The relation of mandrel position and thickness

reduction ratio
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Fig. 3 Node point of inside and outside about bend-radius
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Fig. 4 Node displacement of inside and outside about
tube bend-radius
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Fig. 5 Hair Pin Bending Machine and Mandrel



Fig. 59 79] one-ball W= é
84 mm = Z}zt 7HE31gl o zbzt 3.0
mm, 5.0 mm, 6.0 mm & 4% 0}01 /\]?:]6]—93_4. = o]

A8 gz 288 F 7] wiel T wate] f
o A FHOA 70mm, 9.52 mmo| thate] HF
A AoM de zt FE FAcAMY 25 %ol

A gagol BFAR dehis 44l Mg 4

Wl NYE ¥

. °l

e 2

{c) excessive 6.0 mm progress of the mandrel
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