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ABSTRACT The superplastic pretreatment, mechanical behavior, microstructure and deformation
mechanism of SiCp/2024Al composite fabricated by stirring casting were investigated. The results
showed that severe plastic deformation is an effective way of improving microstructure and superplas-
ticity of the composite. After extruded with a low extrusion ratio of 10:1, hot rolled and cold rolled,
the composite exhibited a elongation of 405% at the initial strain rate of 1.1x1073 s~! at 823 K, and
the superplastic deformation mechanisms were grain boundary sliding accommodated by a moderate
grain growth. dynamic continuous recrvstallization and a small amount of liquid phase. Liquid phase

is not indispensable condition for the composite superplasticity.
KEY WORDS SiCp/2024Al composite, superplasticity, deformation mechanism
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Fig.1 Optical microstructures of the SiCp/2024A) composite
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Fig.2 Flow stress (a) and elongation (b) »s temperature
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Fig.4 Variations of flow stress (a} and m—value (b) with

strain for $iCp/2024A] composite
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(a) fracture surface (b) surface [arrow showing
a strip-like cavity parallel to specimen width direc-

tion)


http://www.cqvip.com

5 W VBRI © SiCp 1#IR 2024 $1EH A AHREE KA TR 5T 547

HERERG THEYEGHFTNREEER. TS
g (1) FH SRR mENE. SR EE". ELR
REDEEEHTEMNIELSR Q) ETELIFTSR
FER T M TS TLIR (( 6b 7L ab), e g o+
Fla R 2 £ 7L 2 BETE

232 OM 4% [§ 7 % SiCp/2024A1 4%
ERERGFTRETEGRELEMEREENI $HEAH, o
DEE RLEMERFT29% 5 pm. fiEE XA RE
FRoF£r A 15 pm, R AT B TER L T Bk X,

B7 SB8ETESELIAMERTE OM HAH
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{a) griped zone (b) gauge deformed zone
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Fig.8 Schematic illustration of grain incorporation during
superplastic deformation
{a} original structure (b) rotatior of one grain

(c) after coalescence {d) after boundary adjustment
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Fig.? TEM images of SiCp/2024Al after superplaatic de-
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{a) griped zone {b) deformed zone, showing defor-
mation indnced dynamic recrystallization
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