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Process analysis and prediction of die strength of condenser tube
with 12 holes in hot extrusion

S. H. Lee, H. H. Jo, B. M. Kim

Abstract

Condenser tube has been used as a component of heat exchanger in automobile and air conditioning apparatus. In this
paper, porthole die extrusion that is advantageous to form long hollow section tube is analyzed by direct extrusion of

condenser tube with 12 holes. A study on extrusion process is performed through the 3D FE simulation at non-steady state

and extrusion experiments. Especially, weldability, extrusion load and die defects were estimated by FE-simulation. This

study present the redesigned die of direct extrusion in consideration of the results obtained from FE-analysis.

Key Words : Condenser tube, Hot Extrusion, Porthole Die, Welding Chamber, Extrusion Load , Normal Pressure, FE-

simulation, Die strength
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Fig. 1 section of condenser tube

Detailed mandel

Fig.3 Construction of porthole die
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Table 1 Condition of simulation

Extrusion condition Value
Billet Al1100
Material Mandrel - Gti50
Tools
The others — AISI H-13
» Billet 470°C
Initial temp. -
Tools 450C
Ram speed 6 mm/s
Fiction factor(m) 0.6

Dimension of Billet ®152 x h150
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Fig. 4 Initial mesh system
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Fig. 5 Load - stroke curve
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Fig. 7 Dimension of Existing and Redesigned die
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Fig. 8 Load — stroke curves
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Fig. 9 Normal pressure at welding plane
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Fig. 11 Cross-sectioned shape of product
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