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Microstructure and Characteristic of Rheocast Al-6.2wt%Si1 Alloy
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Abstract

The effect of various thermomechanical treatments on the structure and rheological behaviour of Al

~6.2wt%Si alloy in its solidification range were investigated using a Searle type high temperature vis-

cometer. During continuous cooling, the viscosity increases gradually with increasing fraction of solidi-

fied alloy, until a critical fraction of solidified alloy is reached above which the viscosity sharply in-

creases. The viscosity of the slurry, at a given volume fraction wolid, decreased with increasing shear

rate. The size and morphology of primary solid particles during stirring is influenced strongly by shear

rates, cooling rates, volume fraction and stirring time of solid. Morphological changes during stirring as

a function of solid volume fractions, shear rate and processing time were also reported. In this study,

the size of primary solid particles in these alloys consistently increases and the it’s aspect ratio de-

crease with the increase in fraction solid and decrease in shear rate. Crystal morphology changes from

rosette type to spheroid type with the increase in shear rate and solid fraction.
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Fig. 1. Schematic diagrams of rheocasting appara-
tus (a) and high temperature rheometer (b).
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Table 1. Slope of shear rate vs. viscosity and

shear stress in Al-6.2wt %St alloy.

slope | Shear rate Vs Vis- | Shear rate Vs Shear
fs cosity, slope{(m) Stress, slope(n)
0.4 -1.560 -0.763
0.5 ~1.597 -0.598
0.55 -1.776 -0.777
0.6 -1.724 -0.668
3.2 WetE 1 (stircast) 82| 2S5}

Al-6.2wt % S13Ho 2

450um

Photo 1. Microstructures of rheocast Al-6.2wt%Si alloy sheared continuously(370s™"') and cooled to a differ-
ent fraction solids(fs) with a cooling rate of 2.8°C/min and then isothermally held for 20min. :

(a) fs=0.2, (b) fs=0.3, (c) fs=.4, (d) fs=0.5

(63)
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