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Abstract

This thesis was to study the effect of grain refinement on A356 by using cooling plate-rheocasting
with grain refiner (Al-5Ti-1B master alloy - Ti+B refiner). The study was also to compare the
results of using the commercial modified A356 (having 0.15%Ti grain refiner added) ingot and the

grain refiner free A356 ingot, which the grain refiner was added later during the process.

In both metal mold and shell mold, A356 aluminum alloy produced by using cooling plate (CP)
technique showed higher cooling rates during solidification than by using normal casting (NC) and
low temperature pouring (LTP) techniques. Consequently, the microstructure revealed smaller
globular grains and improved mechanical properties. In all techniques, the cooling rate of metal
mold was higher than that of shell mold and resulted in finer globular grains. In NC, adding (0,. 0.03,
0.15, 0.4, 0.8 and 1.0 wt%) Ti+B grain refiner in A356 resulted that the higher amount of grain
refiner increased solidification temperatures, lowered undercooling and eutectic temperatures, and
reduced @-Al particle sizes and eutectic phase. In CP, the higher amount of grain refiner also
increased solidification temperatures but did not change the eutectic temperatures, and resulted in
very fine globular grains. However, the undercooling was not observed and the grain refiner could
not significantly reduce the size of the globular grains but improved mechanical properties (HB,
UTS, YS and %El). In all three casting techniques, the results of using the commercial modified
A356 (having 0.15%Ti grain refiner added) ingot and the grain refiner free ingot, which later the

grain refiner was added during the process, showed similar microstructure and mechanical

properties.





