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High Temperature Deformation Behavior of
Rapid-Solidification Processed Al-18Si Alloy

C.H. Han, S.I. Kim, Y.C. Yoo, J.C. Lee, and H.I. Lee

Abstract

The high temperature deformation behavior of spray-formed Al-18wt.%Si-1.87wt.%Mg-0.085wt.%Fe
alloy was studied by torsion testing in the strain rate range of 0.001-1 sec, and in the temperature
range of 300-500 C. The relationship between stress, temperature, and strain rate is expressed using the

Power law. The behavior of

dynamic recrystallization is showed in 300-350 C, 1-Olsec’ and the

behavior of dynamic recovery is showed in 450-500C, 0.01-0.001sec’’. The size of Si particles is small
when the temperature is low and the strain rate is high. The strain rate sensitivity(m) and the apparent
activation energy(Q) indicate the dependence on strain rate and temperature for flow stress respectively.
The hot ductility is high when m is high and Q is low. The maps of strain rate sensitivity and apparent

activation energy suggest the optimum processing conditions.
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Fig. 1 Flow curves and microstructural changes obtained
from torsion test (a) flow stress curves at
300-500°C, 0.01/s (b) TEM micrograph in 500°C,
0.001/s (¢) TEM micrograph in 300°C, 1/s
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Fig. 2 Microstructural changes obtained from torsion test

(a) as-received (b) 300°C, 0.01/s (c) 400°C, 0.01/s
(d) 500°C, 0.01/s
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Fig. 3 (a) strain rate sensitivity and (b) apparent
activation energy for strain in the range of
300T-509C, 0.01/s
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Fig. 4 Map of (a) strain rate sensitivity and (b) apparent
activation energy at £=0.6
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