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Fig. 4 Bright-field TEM images of second phase of SiC-Al interface and interface product near interface
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Fig. 6 Schematic diagram of abrasive wear behavior and worn surface for SiC,/Al2014 composites reinforced with uncoated
and TisSis-coated SiC,((a)—(f)) and worn surface of 10% uncoated(g) and TisSis-coated SiC,/Al12014 composite(h)!”"!
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Table 1 Indirect strengthening mechanisms of SiC,/Al composite
Strengthenin, . .
mecianismg Cause Strengthening effect Influencing factor
Particle size: significant effect
Reinforcement dispersed 5 o= 2Gb can be obtained when particle
Dispersion in matrix and hinders A size less than 1 um.
strengthening™ ™! relative dislocation Where G is shear modulus of matrix, A Particle =~ volume: =~ More
movement. is particle spacing. uniform distribution particles,
better enhancement effect.
AaATV. .
. =12—— P Type of reinforcement: greater
Local thermal stress will 22 =12 bd P £
. p difference of CTE, more
be generated during i . . . . .
. Where Ap is dislocation density —obvious strengthening effect.
preparation  or  heat . d. i infe Number of reinforcements: in
. . treatment cooling process 11'.10rementa o G 15 Tem or(.:ement . ]
Dislocation g to different TEC diameter, V, is volume fraction of general, more reinforcements,
strengtheningm ue to- ditteren reinforcement particles better strengthening effect.
between reinforcement b . Size of reinforcement: there is
and matrix, resulting in A0 :ayb\/; critical  minimum .size o
plastic deformation and Where Ag; is change of yield strength . .
. . . . . . induce thermal mismatch
many dislocations. of matrix; a is constants of matrix; p is
. . . . stress.
dislocation density of the matrix.
Adding of reinforcement U6
. . _ _ 1 _
pha.se 1n.to matrix leads to Ao, ~ D 1/2 ~ fd 1/2 S o
Fine grain grain size decrease of f Similar to Hall-Petch
strengthening™ matrix and gl where D is matrix grain size in strengthening relatl.onshlp in
boundary area increase, S . homogeneous material.
. composites; £ is factors related to
which enhances obstacle .
. . . matrix.
to dislocation slip.
Reinforcements don’t v b2
articipate in deformation Ao, = KG | 2| &2 .
p P wh m ( d Reinforcements number: larger
and a large number of m . .
. . . . volume fraction, more obvious
dislocations are generated Where Aoy, is strength increment .
Work- ) . ) d b Kk hardeni K i of strengthening effect.
. [89] around it. Dislocation generated by work hardening, K 1s . )
hardening . . . . Strain: strengthening effect
density increases with constant, G, is shear modulus of . .
. . . . . . increases with increase of
increase of strain, which matrix, ¥, is volume fraction of rai
strain.

hinders movement of
original dislocation.

reinforcements, d,, is matrix grain
diameter, ¢ is strain.
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Fig. 8 Schematic diagram of intrinsic and extrinsic toughening mechanisms associated with crack extension
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Research progress in SiC,/Al composites

DONG Cui-ge, WANG Ri-chu, PENG Chao-qun, WANG Xiao-feng

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Silicon carbide particles reinforced aluminum matrix (SiC,/Al) composites have particularly promising
application prospects owing to the lightweight, remarkable strength, modulus, wear resistance and thermal physical
properties, becoming the research focus in metal matrix composites area. The strengths and weakness of the
preparation processes, such as powder metallurgy, stirring casting, spray deposition, squeeze casting and the
secondary deformation including hot extrusion, hot rolling and equal channel angular extrusion were summarized.
Focusing on the microstructures of SiC,/Al composites, the properties, fracture behavior, strengthening and
toughening mechanism were discussed. Moreover, the wide application and development prospects of the SiC,/Al
composites were also briefed at the end.

Key words: SiC,/Al composites; particle reinforced aluminum matrix composite; microstructure; preparation

processes; strengthening and toughening mechanism
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