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Die stress and Process of Analysis for Condenser Tube
Extrusion according to Chamber Height |

J. M. lee, S. G. Lee, B. M. Kim and H. H. Jo, H. 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. This study was designed to
evaluate metal flow, welding pressure, extrusion load, tendency of mandrel deflection
according to variation of chamber length. in porthole die. Estimation was carried out using
finite element method. Porthole die is analyzed in as non-steady state. Analytical results
provide useful information the optimal design of porthole die.

Key Words : Porthole die extrusion, Non-steady state analysis, Metal flow, Welding
pressure, Welding Chamber length, Stress analysis
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{a) 3D shape (b) Cross section
Flg. 1 Condenser Tube |

Fig. 2 Schematic illustration used in process analysis

(b) 15 m
Fig. 3 Structure of porthole die for condenser tube

(a) 10 mm
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Table 1 Extrusion condition for condenser tube
~ Extrusion conditions Value
Material of billet Al1050
Material of tools SKD61
Initial temperature of billet(C) 550
Initial temperature of tools(TC) 465
Extrusion velocity(mm/s) 833(exit velocity)
Reduction Bridge 75.36
in area(%) Exit 93.47
Dimension of billet(mm) ¢ 71 X h200
Temperature of environment(C) 20
Friction factor(m) 0.6
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Fig. 4 Extrusion load - stroke curve
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(A)Dividing (B) Welding

(@) 10 go

(C) Forming

(A)Dividing

(B) Welding

(b) 15 m
Fig. 5 Each stage of a porthole die extrusion

(C) Forming
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Fig. 6 Flow pattern at 15am
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Fig. 7 Normal pressure at the welding plane
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Fig. 8 Comparison of filling stages in the bottom of
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Fig. 9 Comparison of filling stages on the welding plane
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Fig. 11 Maximum of metal flow in welding chamber
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Fig. 12 Boundary condition for stress analysis of dies
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Fig. 13 Distribution of displacement in the porthole die

Fig. 13& Fig. 5(@)9] ¥¥ A o}x TEZT)o|
ZEHAZS, SHEEE e Aolt, Fugi
AE 10 15m 2F 23 2o 0.028~0.029m
o X2 Yyl £ w=gy 4E npg
34 10 15m 2F 0.012~0016mn $oE &=
Ag A ¢ F Aok

Fig. 14, 15 Fig. 5(b)e] AFuANA u=
ZAEHA4s FESAEEY HYETE Y
Rolth, A4 E-LHL 10- 15m TEE tho] &
T AAA RH "o AYHE Wed YA
z}z} 1206834, 10227402 v}ebgTh. ©l&= 10m

-39 -



TEE vo] FPAANM 2A4FF WVt 15mE
EE tolrv FAsA Waly] wiifo] W=
A A AYAFge] ZA vEPIT)
HUYWEF 10 15m TEE Yol E ¢ W=
Y of FolA, z}z} 0.002072m, 0.002446mn= 1500
7t | A vEgd. o5 @ Ade A F A
9 gdeoz Aad F AT AAE 15me F§
A gol7t gonz A=Y F EF A AA9
FEFo] BolA, FEYE 3 A= pYIFx:
F}8ky] migolt. £ WAE 15mrF =g Fx
A AR oez [0mRrt dolrt 27 fid] W
4 4 ¥ ¥4 9 21 dgeld.
-
o= 25:32’

69.042

X 80.119
91.197
L__JRToeeH

@ 10m ®)15m
Fig. 14 Distribution of effective stress in the mandrel

0
- ~4308-0¢
B o«
~6O1E-0C
SR
=) 001151
o182
Q01612
1001842
002072

(a) 10m (0)158m
Fig. 15 Distribution of displacement in the mandrel
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Fig, 16 Displacement of the mandrel
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