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Microstructures and mechanical properties of spray co-deposited
SiC,/2024 aluminum matrix composite
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Abstract: SiC,/2024 aluminum matrix composite sheets were fabricated by spray co-deposition, rolling and hot extrusion
process. The microstructures and mechanical properties of the as-rolled composite sheets after heat treatment were
investigated, and the optimum heat treatment process was determined. The results show that the fine and homogeneous
grain structure is obtained in the as-rolled composite, the grains size is 3—4 pm, and the SiC particles distribute
uniformly in the alloy matrix. Under the condition of 490 ‘C, 1 h solid solution and 170 “C, 8 h peak-aging heat treatment,
the ultimate tensile strength, yield strength and elongation of the as-rolled composite sheets are 480 MPa, 358 MPa and
6.4%, respectively. There is a large amount of small precipitate strengthening phases in the alloy matrix at this stage,
which are mainly Al,CuMg and CuAl, phases. The Brinell hardness of as peak-aged composite is 228 HB, increased by
130% when compared with that of the original hardness. Compared with the as-cast 2024 aluminum alloy, the time
required to achieve the peak aging for spray co-deposited SiC,/2024 composite is shorter, because the fine and
homogeneous grain structures induced by the spray deposition increase dislocation density in the as-rolled composite
after large deformation and the addition of SiC particles is advantageous for the precipitation of deposition phases.
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Fig.1 Microstructures of as-rolled SiC,/2024 composites:
(a) Optical image; (b) SEM image



204558 1

FOCHEE, S WL SiC,/2024 HA MBI EMALLA S SRR 51

g, B2 Fios A ELHIE SiC,/2024 B A MR EDX Al
XRD i, thIE 1 Al LIS A RN
A), HARE G AR RST 418 3~4 pm,  SIC BTRLAE A 42
AP IS A L 1(a))s FER & P A7 AR AT /D
R 1(b))o HHE 2 Wl %0, EMRER A7 AE I 5
TR E B KRR ALCuMg FIERIRIY CuAl,
e

(a) Al
Mo
Cu £ \
0 1 2 3 4 5
Energy/keV
(b) Al
Cu
0 2 4 6 8 0 12
Energy/keV
(c
) I o — g (Al)
v— SiC
s — ALCuMg
. o— ALCu

A' |Orl|° i=l A ° o o v v
20 30 40 50 60 70 80
20/(°)

2 AL E A MEK EDX M XRD %
Fig.2 EDX spectra and XRD pattern of as-rolled composite:

(a) EDX spectrum of area 1 in Fig.1(b); (b) EDX spectrum of
area 2 in Fig.1(b); (c) XRD pattern
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Fig.3 Relationships between hardness of composite and time

at different solid solution temperatures
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Fig.4 Relationships between hardness of composite and time

at different ageing temperatures
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Fig.5 OM(a) and TEM images(b) and XRD pattern(c) of

composites after heat treatment
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Fig.6 Dislocation structures of as-rolled SiC,/2024 composite
after peak ageing heat treatment: (a) Pinned dislocation;

(b) Dislocation winding
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Table 1 Mechanical properties of SiC,,/2024 composite under

different heat treatment conditions
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