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Microstructural Change in Rheocast AZ91D Magnesium Alloys with
Stirring Rate and Isothermal Stirring Temperature

Chang Dong Yim' and Kwang Seon Shin*

Abstract

Rheocasting of AZ91D magnesium alloys yielded the microstructure consisted of the spherical primary particles in the matrix
which is different from conventional casting. Rheocast ingots were produced under various processing conditions using batch-
type rheocaster. Morphology of primary particles was changed from rosette-shape to spherical shape with increasing stirring rate
(V) and decreasing isothermal stirring temperature (T,). With increasing V,, more effective shearing between the particles
occurred rather than the agglomeration and clustering, so the primary particle size decreased. But with decreasing T, primary par-
ticle size increased mainly due to sintering and partially Ostwald ripening. The sphericity of primary particles increased with
increasing V_and decreasing T, due to enhanced abrasion among the primary particles. The uniformity of primary particle size
increased with increasing Vsand T,. (Received April 7,2003)
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Table 1. Chemical composition of AZ91D magnesium alloys.

Fig. 1. Schematic drawing of a batch-type rheocaster.
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Fig. 2. Schematic diagram of rheocasting procedure.
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Fig. 4. Effect of stirring rate on the primary particle size.

Fig. 3. The change in the microstructure of the rheocast as a function of Vg at T¢=5800C; (a) V= 100 rpm, (b) V4= 200 rpm, (c)

V¢ =300 rpm and (d) V¢ =400 rpm.
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Fig. 5. The change in the microstructure of the rheocast as a function of Ty at V=200 rpm; (a) Tg= 575°C, (b) Tg= 580°C, (c)
Ty = 585°C and (d) Tq=590°C.
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Fig. 8. Effect of stirring rate on the sphericity of primary
particles.
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Fig. 11. Microstructure of rheocast with Ty=580°C and
V=200 rpm.
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