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The Effect of Chamber Bottom Shape on Die Elastic Deformation
and Process in Condenser Tube Extrusion

Jung Min Lee’, Byung Min Kim * Yeong Deug Jeong =, Hoon Jo™** and Hyung Ho Jo™*

ABSTRACT

In case of hollow cylinder extrusion using porthole die, the effects of extrusion parameters-temperature, the
speed of extrusion, the shape of the die and mandrel-on metal flow in porthole die extrusion of aluminum have
been investigated. However, there have been few studies about condenser tube extruded by porthole die. Original
metal flow of condenser tube by porthole die extrusion is similar to hollow cylinder extrusion but the estimation
of metal flow for extrusion parameters is different. For example, variation of chamber length in hollow extrusion
only affects the welding pressure, however, the welding chamber length in condenser tube extrusion influences to
the welding pressure as well as the deflection of mandrel. This study was designed to evaluate metal flow,
welding pressure, extrusion load, tendency of mandrel deflection according to angular variation in the bottom of
chamber in porthole die. Estimation was carried out using finite element method in as non-steady state. Analytical
results can provide useful information the optimal design of porthole die.

Key Words : Condenser Tube(d @4 %-E), Non-steady state analysis (2] 3348} 8§4), Porthole die extrusion
(ZEE to] ¢+%), Stress analysis (-5 314], Welding Chamber length (AEA Zo])

1. AE2 DAL 73 YTk v o] A AEAE AdA

Fr tstel FF i@ AR giHe

TN Fi7)71 & AdA FEE QgRE A 7HA8 @717 Al HAs Ay 8 2

& tZ(conform extrusion)oll &ja] AAE 1 glon A, 2A3=3 2 Fegq @ AP F

gl

ol A HYS(direct extrusion)ol] B3 T AP A= HA¥r)eo] Yo ayus JFE A
Aol Dol x7] AWFAuZL Wol == gEuT Arbd, FAY SAN 29 U
= 2002 129 39 AF
* FAbjstm o)A gisty
# HARA, LA 7| AT
Email bmkim@pusan.ackr Tel. (051) 510-3074
** BRAGR A AT
*ax fia i o ol |

66



i

olgwl - AW . Jo

2% - 2¥3 0 3FPLYEFER AH20d AsE

A7h 2EEL FBE QMY F e FEE ¢
o] o3 AMYER HMFPo| AF5Hol}.
Ag7R] REE vho] ¢E FFo) Ui @2
AT77F Ao FAT RE Y dFEL2 e
W 2FA 2 AL FFA AF 9P d7E
olth.aelut AWA FH ARGEANA, 7MY
27 HEEEE T34 Ko ARLER FAEA
W, A% thol £7 B Yol GBOEA, 7o)
GERSEC U@ 9% B B2 vehdd
@ oz WY JPLHe) nAe Wi A
,FF FH ARGEAAE ARl vAe
Fe B9 E Fusig sXn AdM F
HLEANE TS TLl AR B4,

LR [T ok o
™

=3 3ol WY o| ugYo] AT & Y,
£ B o] A7 F A7) WEe) R

7 WEY FRAse] g ATE W Fa
s,

Hepd B ATE EEE tholE o 48 AWA
Fu AHgEdAY BRY B4 Asd Be =
EE tel 7 REEE, A% 59 24 45
FAe sheteli, ESE ¥ ATR HEAE,
239 BRI B,

21 £EE C}o] ME 9 sjAMmed

Fig. 1914 BEo], AdA FH= FA7F 0.5m
ojdtol 1, T ulRd Wojrl TEE TAHES 7}
. Qugr) giRFeoIt B AT e AHdA
FEE 70 & JHAH ¥ F
2% 1.8m2 3k EF ol e

2% gies AAs
Wall=18mm Hgqle

(b) Cross section

)
i
A
i
£
o
fu

(a) 3D shape

Fig. 1 Model of condenser tube
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A:Detailed View

(a) Flat dies

B:Detailed View

(b) Conical dies

Fig. 2 Schematic illustration used in process analysis

Container

(a) Flat dies

(b) Conical dies

Fig. 3 Structure of porthole dies for condenser tube
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Table 1 Extrusion condition for condenser tube
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Fig. 5 Extrusion stages of porthole die
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Fig. 10 Boundary condition for stress analysis of dies
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Fig. 11 Distribution of effective stress in the porthole die
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