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Evaluation on Formability of Dimple Tube using Numerical Simulation and Experiment
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(a) dimple type heat transfer tube (b) configuration of dimple
Fig. 1 Schematic view of dimple tube and dimple on tube surface
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Fig. 2 Tool sets of metal forming simulation for dimple type tube
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Fig. 3 Simulation results of dimple tube forming process
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Fig. 5 Investigation on thickness distribution in section A-A’ for
validation of simulation results with regard to experiment
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Fig. 6 Evaluation of formability using forming limit diagram based
on plastic instability conditions

o} Fig. 55 w4 A-A°] tiste] a4 Aol AL
29k A AlFAA SAHg FAE A B=AIE Ao
AFSHAL Sl Aol M= oF 21.7%<] Hul WP E
RAge A #HFEoH dE] e 7
A S dlegint. of&e A@el nist
FA gl 2w H E=:A ddHEHIJLeE
ol &3k Ay Hrt Ao dlste A
ot Ed AMow F7)e R oF
F 2= ol 9E9 & W H9
HYP o= QI3te] kel AAl Fo] LAt

4 RN
LIPN 2 5L
o, B o ME
a* o B i

e} o

0;

:0,11'
12
K iy Y,
i W —
Bt o g
gy

T

).

p3cAFCIR R P i A Ay Bu
gl_g{
%
X
N

> o
o L?

llo

l =y
ox
o 4

Lo
=
ot
i)

4. 2420 O[ES o|8et d¥d HIt

SHARD Mg R FARAR o)A A gt
o] +8& 874 TolA vpdte] AL o] vk wEA
dEE Foto] ASE WY das o8t AHIANE
of A&t ASd daAol ok & ATelMeE e
AAol2e 7o 3 AYPALNEES A&t HId=
ol WA Theds Ui 7| ABTE Aol
“d(normal anisotropy) 715 548 Bvta 7pAsa A4

=tz Hille] 249 F5FFE ol§sto] 4 (1), ()

of Pt AFRANEE o] &5 ATGO.
an
q=gy f-PE &)

2 = 2 =
of SRV G e R el o BBV T, Rl ()
1+2R ¢ + 1+2R ¢ 1+R

o} 71 A G):J% 1+ fpo+ % o},

Wstel abaw obd Qoo gEsle] glon gl da

o B2 AdFE 7 J5S FRlsEglth meA 'HE
FEE U gidk 8 flo] bk AFeR ALle] 7t
s Aoz oA

5 2L

¥ Ao A= EGR Cooler & HZ FHO AFTH 3

M AFE Fake] A A gt A5S SRSl
ol2HY A Ao HIPAFE DelsGith oldd Y3t
2AEAZAE 7oz 3 AYAALAEE A8 A
P4 HIHE St 2 A 2 ATl oE "HE
FH AY MAAAS st A8HoR 2 AT
A FERE AAAom dEo] & F4EE Felsdln
BE=s FAAY AFEF flo] TS BATh ok
g B ATdA ALd 4P 37 S dukdor F
A ekl SHE FAE F e WA A T4 gist
o g8= & A& Aot

=7

517150 Yo Fvs

Aol xS wol =3lE A Y th(No. ROA-2008-000-2

0017-0). B3, el SR/ s Sobaalel

AE AL (No. R15-2006-022-0200 2-0)2] -2 =]l o]s}

of FHAeH oo #AA ALREEA A =HUL

b= |

1. R.S. Benson, N.D. Whitehouse., “Internal combustion
engines”, Oxford, Pergamon Press,1979.

2. J.B. Heywood, “Internal combustion engine fundamentals”,
NewYork, McGraw-Hill,1988.

3. D. Tomazic, A. Pfeifer, “Cooled EGR-a must or an option for
2002/04”. Warrendale, PA : Society of Automotive Engineers
Inc., 2002.

4.,  SW. Kim, J. Kim, HJ. Park and B.S. Kang, 2004, “A
Prediction of Bursting in Tube Hydroforming Process Based
on Necking Criterions”, Transactions of Materials Processing,
vol. 13. No. 7, pp.629-634.

5. S.W. Kim, J. Kim, J.H. Lee and B.S. Kang, 2005, “Forming
Limit Prediction in Tube Hydroforming Processes by Using
the FEM and FLSD”, Transactions of Materials Processing,
vol 14. No. 6, pp.527-532.

6. R. Hill, 1983, “The Mathematical Theory of Plasticity”,
Oxford University Press, New York.

316





