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Abstract

Among metal matrix composites, aluminum matrix composites have excellent physical properties
such as high strength, low density, high corrosion resistance and plasticity, easy processing and
molding, etc. They are widely used in the fields of automotive, aerospace, railroad, petrochemical,
medical, marine and national defense, etc. They show great research space and industry value
with broad prospects. The choice of reinforcement generally requires excellent physical proper-
ties: 1) ultra-high strength; 2) excellent toughness; 3) high stability, while also taking into account
the impact of the material itself on the environment, choose the preferred material that meets the
requirements of environmental protection. In addition to the constraints on the development of
the material, the material itself has the constraints of production costs, reducing production costs
to achieve mass production. Among the types of reinforcement such as fiber reinforced, whisker
reinforced and particle reinforced, the particle reinforced and whisker reinforced are the most
intensively studied. Silicon carbide (SiC) materials have high strength, high electrical and thermal
conductivity, etc., which make them appear in various scientific fields, and SiC/Al composites
combine the excellent properties of both. This paper discusses the preparation process of
SiC-reinforced aluminum alloys, the mixing process of SiC and aluminum powder, and the rein-
forcement mechanism from the study of SiC particles (SiCp) and silicon carbide whiskers (SiCw)
reinforced aluminum alloys, focusing on the application and challenges of SiC in aluminum alloys,
and discussing the opportunities and challenges of aluminum matrix composites from a relatively
long-term perspective.
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Figure 1. Schematic diagram of Si/C local tetrahedron of silicon carbide [2]
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Table 1. Powder mixing process parameters
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Figure 2. Schematic diagram of powder metallurgy process [14]
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Figure 3. Melt stirring equipment [15]
3. IERRIE AR E(15]

3. SiIC/AI E& RN ER S 14 4E
3.1. sEALHLEH

AMCs 7% HH 4 J@ SR EUER & S AN SR AR (G, PRPERORL. Bkt b, &R E5E) . YAt
B ESR L BT rERe: 1) BEskE; 2) RN 3) sKmfeEtt. ATHH “1+1>
27 [RCR, TEI BRI LR IR R PR & 1 R AR T B R 1A RL, 1T AMCs 4k 77 3R] LAy ik
BRI R . 5]\ SiCp B SiCw 314 5 s Y (1) AMCs, —#B43 52 2 T3G04 ) & BT A 14F
P, BIEER . 530 WORIE T AT e st &b Fom R SRignqb 9], BRI BEsM Ik . 763 S ik B H2 00
WAL, IR 2 B D Ve RIE, 1R D1k Gl SRR 6 BB oA 1, U (3 s A4 2K 52 1R EHT
FH UL AS AN TE 3 s AR 5 AR 45 & R UFIIRAS R, RIS A RHI ) 1 B A3 2R T . 7D RL a1k 77 30,
HAEFEASANAFAE— PP, @ 2 2Rtk WL I FERH . SIC R 7R3 o 2 25 o
TR M, B Sl R A AL R A, S AMCs [OPERETS 2142 TH 8]
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BT RA £ T AA2024/SICp (5 vole) AL, i AR5 ik 463 MPa, HifH5RSE 626 MPa, ZE{H 2
FEAE] 4.4%. Pu [9]45 N\ LAKS K16 4 UK 12:45 51 7075A1/SiCp (1 vol%)H: i iR 55 iy 559 MPa, H% B $ v
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SiCw B A & KA E LS S BIPE, Zhang [11]2%5 A DAFEE#5 R VL % T (2.5%) SiCw/Al, 4
Wb G, HPUE SR ik F(674.4 £ 13) MPa, TMWIZEMN A=A 9.0%. Dong [16]%5 N HHT K152
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2024Al/SiICw (15 vol%) &4, WS RIRaE: Rk S, A&t RRiEst, 7E 560°CHT AR i K5
709.4 MPa Fl# A5 B 109.8 GPa. Xu [17]45 N33 1 (5%) SiCw 5% AMCs F4T Hs 52 2 15 3 658.9 MPa,
K% 13.9%.
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