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A Study on the Control of Cast Microstructure in the Aluminum
Casting/Forging Process

Won Byong Bae*, Chung Yun Kang**, Young Seok Lee***, Sung Mo Lee***, and Chang Ho Hong****

ABSTRACT

The scale of dendritic structure of a cast preform plays a key role in determining the mechanical properties of
cast/forged products. In this study, casting experiments are carried out to reduce dendrite arm spacing(DAS) to
smaller than 20um by increasing cooling rate of the mold and then to spheriodize dendritic structures by addition
of alloying elements such as Zr and Ti+B.

From the casting experiments, appropriate casting conditions for producing the cast preform of a motorcycle
connecting rod are obtained. To obtain fine microstructures of the cast preform, mold temperature must set to be
low whilst cooling rate being high. When cooling rate is 10°C/s, the size of DAS is 17.4um. And the degree of
spheriodization of a grain in the cast preform is described by aspect ratio, which is defined as the ratio of major
and minor radii of an elliptical grain. When 0.5% Zr and 0.24% Ti+B are added to the molten aluminum alloy,
the best aspect-ratio 0.75 is obtained.

After forging the cast preform of a motorcycle connecting rod, the microstructure and mechanical properties of
the cast preform are compared with those of the cast/forged product. Cast/forged products are superior in
microstructure and in mechanical properties such as ultimate strength, elongation, and hardness.
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Table 1 Chemical compositions of A356
Composition Si Fe Cu | Mn | Mg Ni Zn | Pb+tSn | Ti Sr Others Al
Nass Max. 6.5 0.3 0.01
0.15 | 0.03 | 0.03 0.03 | 0.05 0.03 0.2 0.13 Rem.
(o) Min 7.5 0.4 0.05
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Table 2 Casting conditions
Mold temperature(C) 180 ~320
Molten temperature( C) 740
Pouring time(sec) 1~5
Pouring temperature( C) 600~ 680
Water flow-rate(//min) 0, 10, 20, 30
Water temperature( C) 5, 22
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