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ABSTRACT This paper describes the research progress in hot deformation behaviors of discontinu-
ously reinforced aluminum (DRA) composite, including research method, deformation mechanism and
hot workability. The reliability of constitutive equation and processing map for description of flowing be-
haviors and deformation mechanisms in the previous studies were discussed. Based on that, the strain
rate and temperature sensitivities of flow stress were introduced to further identify the deformation mecha-
nisms. Deformation characteristics and microstructures of the composites with different reinforcements
were illustrated. Finally, the future researches of hot deformation of DRA composite are suggested.

KEY WORDS metal matrix composite, hot working, constitutive equation, processing map,
deformation mechanism
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Table 1 Comparison of the apparent activation energies (Q.) of hot deformation for different discontinuously

reinforced aluminum (DRA) composites™*!

Particle \Volume Particle Matrix Preparation Temperature Strain rate Q. Ref.
fraction size alloy method range range kJ-mol™
% pm C st
Al,O, 10 20 6061Al 25~250 0.1~5 125 [44]
250~540 0.1~5 213
Al,O; 20 20 6061Al 25~250 0.1~5 207 [45]
250~540 0.1~5 245
Al,O; 20 20 6061Al 350~500 0.001~0.1 155 [46]
Al,O; 20 15 2014Al 300~500 0.01~1 227 [47]
B.C 15 23 Pure Al 300~500 0.001~1 186.4  [48]
B.C 15 23 Al-0.4Sc 300~500 0.001~1 196.1 [48]
B.C 15 23 Al-0.4Sc-0.24Zr 300~500 0.001~1 206.6 [48]
SiCp 30 35 2024Al PM 350~500 0.01~10 272.8 [49]

Note: SC—stir casting, PM—powder metallurgy
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Fig.4 Contour maps of temperature sensitive index
(s) for 14%SiCp/2014Al (volume fraction)
composite at true strain of 0.8
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Fig.5 EBSD image in shear deformation region of
17% SiCp/2009Al (volume fraction) compos-
ite compressed at 400 ‘C and 1 s ' (a), and
500 C and 1 s* (b) with £=0.7 (Low angle
boundaries 2°~15° are marked by red lines,
high angle boundaries =15° are marked by
black lines, SiC particles are shown by black)
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Fig.6 TEM images in compressive deformation region of 17% SiCp/2009Al (volume fraction) composite
compressed at 400 'C and 1 s (a), and 500 C and 1 s™* (b) with £=0.7 (DRX—dynamic recrystalliza-

tion, SG—subgrain)
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