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A Study of Extrusion Process for Al 3003 Condenser Tube
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Abstract

Condenser tube is a component of the heat exchanger in automobile and air conditioning apparatus. It is
generally made from the 1000 or 3000 series Al alloys that have good heat efficiency. In the case of 3000
series, these have high strength and hardness but have the disadvantage of low extruability. The development
of extruding process in condenser tube with 3000 series Al alloys is studied in this paper. A study on extrusion
process is performed through the 3D FE simulation in non-steady state and extrusion experimentation. Also,
nano-indentation test is employed to estimate the weldability of tubes. Especially, An evaluation of the
weldability using the nano-indentation is accomplished as compared with nano-hardness of welded part and

the others in cross-section of tube.
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Classification Symbols . Rec!ulred
dimensions(mm)
Width w1 16.0 +0/-0.05
Height T1, T2, T3 1.6 40.02
Wall thickness -\ 1 411 | 0,50 +0.05/-0.10
(Round part)
. Tal, T22,
‘(’Ivzigl‘;k“:r:)s Tbl, Tb2, | 0.35+0.10/-0.05
s Tel, Tc2
. 12,13, L4,
‘zﬂllag‘e”lf:;)ss L5,16,L7, |0.35+0.10/-0.05
P L8, L9, L10

Fig. 1 Dimensions of condenser tube
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Table 1 Conditions of FE simulation

Extrusion condition Value
Material of billet Al 1100, Al 3003
Material of tools AISIH13

Punch speed 4 mm/s
Initial Temperature of tools 450 °C
Initial Temperature of billet 480 °C

Friction coefficient 0.6

Dimension of billet ¢ 152 x h150 mm

Total Extrusion ratio 1243
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Fig. 7 Metal flow according to punch stroke
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Table 2 Extrusion conditions

Main pressure 1250 tons
Material of billet A13003
Material of tools Gti50
Preheating temperature of die 450 °C
Preheating temperature of billet 480 °C
Punch speed 4 mm/sec

Table 3 Chemical compositions of Al 3003

Comp. Al Mn Cu
% 97.06 1.02 0.78
Comp. Si Fe Zn
% 0.63 0.4 0.11
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Table 4 Dimensions of extruded A13003 condenser tube

Symbols w1 T (T2 | T3 L1 (LIl | Tal

Dimension(mm) [15.96 | 1.59 [1.60 [ 1.61 {0.50 [0.51 | 035

Symbols Ta2 | Tbl |Tb2 | Tel | Te2 | L2 L3

Dimension(mm) | 0.35 | 0.36 [0.35 (034 |0.36 {0.36 | 0.35

Symbols L4 L5 L6 L7 L8 L9 | L10

Dimension(mm) [ 0.35 | 0.36 [0.36 | 0.36 | 0.36 |0.36 | 0.35
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