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Indirect Forging Process with Aluminum Rheology Material
by Electromagnetic Stirring System

S. W. Oh, S. S. Kang, C. G. Kang

Abstract
A semi-solid forming processing has been developed for manufacturing near net-shape components. The semi-solid
forming has two methods. One is thixo-forming with reheating prepared billet, the other is rheo- forming with cooled melt

until semi-solid state. In indirect forging processing, this experiment used aluminum rheology materials by
electromagnetic stirring system. Rheology material is made by Al6061. An experiment has variation factors which are
pressure, solid-fraction, stirring current and stirring time. Forged samples are found microstructures and mechanical
properties. Forged samples are accomplished heat treatment T6 for high mechanical properties.
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Fig. 1 Schematic diagrams of electromagnetic stirrer
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Fig. 2 Liquid volume fraction of Al6061 with DSC
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Fig. 3 Schematic of indirect rheo-forging process
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Fig. 4 Specimen to tensile test
(R¢ =120mm, R;=30mm, Hy=40mm)
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Fig.5 Able shaping condition
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Fig. 6 Strength and microstructure
(Constant forging pressure at 220MPa)
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