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Manufacturing Technique on the U Type
Draw-Bending of Inner Groove Tube

H.S. Kang, D.S. Kim, S. Hur and S.I. Hong

Abstract
The purpose of this study is to investigate the manufacturing technique on the U type Draw-Bending of
inner groove tube. 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.
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Table 1 Quasi-static tensile test results of OFHC
copper specimen

Velocity }Yield stress| Strain-rate
(mmy/min) (MPa) (/sec)
25 265.0 0.00167
400.0 2836 0.267
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Fig. 1 Curve fitting of true yield stress vs
strain rate of OHFC copoer
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Table 2 Ball & Body diameter of the mandrel

Wall thick

Ball diameter

Body diameter

0.3 mm

6.04~6.15 mm

6.22~6.27 mm

0.35 mm

5.94~6.05 mm

6.12~6.17 mm

0.4 mm

5.84~5.95 mm

6.02~6.07 mm
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F1g 2 The relation of mandrel position and
thickness reduction ratio with (a) 0.3 mm
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(c) excessive 6.0 mm progress of the mandrel

Fig. 4 Shape comparesion of tube bending
through mandrel position

Fig. 4 AFH 43 FYAE 2HE vnstd 1
Bl Zelth Fig. 4 (a),b),0)e ¥ AE°] 59 mmt)
dede 9x& 22 30 mm, 50 mm, 60 mm2 44
39S 4 FEo 243 FROWY ¥y AAE v
3 23xE Bo F31 ok N7 AF go] W=
A7 HEHE JANA =LA UL o FEol
veRd, £33 F35 g AT 43 HlE gol
429 2& 29 %8 & 4 o 28 w=de] 23
ato) AYPE o FE7F V= bodydl EH €A
ol g& ¢ & ok

3.8 &

Draw-bending ¥3822 RFE 33 4 W=de =
Yo B HFE AN FPANYE vBer ATE
Tyt oS3 2L dEL AU
1) Y83 A= & AF=2 "“‘:@91 A2 B
Jeln FRo Wed A4S Y 2 aFde FA 3
Ago] 20 %ot HE 44 70 mm, ¥4 035 mm|
Ud FBE As] 98 d=d 89 AFo] 59 m
m~60 mm ‘%1-?—]‘{4% stk
(2 FA Fag WAA W=D A MBS Fo F
Fol flx gyl 494 7 #49 U 7EE
g3t

4. ¥ 7|

2 dFE AdAL RN Algste AFES 7leA
WAl & FEYA VAR "dngr)4 Har
Pin Bending Machine 43} (F87]3: AAARD)
AlY 4o #PHPSS HYh

Foned

(1) Laurence Oldacre, 1997, “Introduction to Tube
Bending for Hydroforming Applications”, TPA's 2nd
Annual Automotive Tube Conference, pp.37~68.

@ °ok7“-‘§‘ olghd, MWs] 249, 1999,“Hydroforming

< 9% Tube bendingdl] 3 AT, FF2A7}F
E}il 199 &A=&, pp36~38.

(3) American Society for Metals (ASM), 1969,
Metals-Handbook, 8th edition, vol. 4(forming).

@ AA71enE AAAFA, 2001, “A#7}E Har
Pin Bending Machine =/t8/0d”, AA42.

- 151 -



