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Effects of Melt Treatments on Microstructures and
Mechanical Properties of A357 Alloy

Jung-Moo Lee’, Sung-Hak Lee Ji-Hyun Yoon and Kyung-Hyun Kim

Abstract

The present work was undertaken to investigate the mutual effect of the individual melt treatment commonly applied in alumi-
num foundries such as grain refining, modification, degassing and filtration on the microstructures and the mechanical properties.
A357 alloys were fabricated through various melt treatments such as degassing by gas bubbling filtration, modification via the
addition of Al-Sr master alloy, grain refining through the addition of Al-Ti-B master alloy and filtration before pouring of the
melt. Each melt treatment was performed at its optimum condition reported in the literatures. The effects of each melt treatment

and their interactions on the microstructures and mechanical properties of A357 alloy were examined.
(Received January 8, 2003)
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Fig. 1. Procedure for melt treatment for A357 alloy.
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Fig. 2. Schematic diagram showing the degassing equipment.
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Fig. 3. Schematic drawing of permanent mold (ASTM B 108-
87).
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Fig. 4. Macrostructures of the alloys with various melt treatment. (a) addition of 0.15%Ti, no degassing, modification, no filter (b)
addition of 0.15%Ti, degassing, no modification, filter (c) addition of 0.25%Ti, degassing, no modification, filter (d)
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Fig. 5. Microstructures of the alloys with various melt treatment. (a) no modification, no degassing, 0.15%Ti, no filter (b) no
modification, degassing, 0.15%Ti, filter (¢) modification, degassing, 0.25%Ti, filter (d) modification, degassing, 0.15%Ti,

filter
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Fig. 6. Hydrogen content(a) and porosity(b) of the alloy with Fig. 7. Hydrogen content(a) and porosity(b) of the alloy with
degassing treatment. addition of Sr and Ti.
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Fig. 8. Hydrogen content(a) and porosity(b) of the alloy with
and without filter.
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Fig. 9. Variation of hardness with aging time.
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Fig. 10. Tensile properties of the alloy with melt treatment.
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Fig. 11. Tensile properties of the alloy with Ti content.
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Table 2. Relationships between the melt treatments and their effects.

' Effect microstructural factors , ,
. . . tensile properties
Treatment grain refinement modification hydrogen content
Ti addition oY@ — A(l) A(T)
Sr addition — O Al) A
degassing — — Ot Ot
Filter — — A() A

O : strong dependence, A : weak dependence, — : no relationship
T :improvement | :degradation
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