#53% RI1LM OB TR Vol.53  No. 11
2025 4F 11 H %5 164—173 1T Journal of Materials Engineering Nov. 2025 pp.164—173

BlAMRK A, B, WHEN, & R EARBIBSIC,/2024A1 B A ORI RUT R K 1 fe [T AR TR, 2025,53(11)
164-173.
CUI Yan, GAO Zhi, CAO Leigang, et al. Aging behavior and mechanical properties of medium and high volume fraction SiC,/
2024 Al composites[ J ].Journal of Materials Engineering, 2025,53(11) : 164-173.

ST 5 SiC/2024A1 8 &
PR BIRRAT 5 R 1 M B
Aging behavior and mechanical properties

of medium and high volume fraction
SiC,/2024 Al composites

BOAE R B EERN

(L5 Tl R HU-S AR TR =B, AL st 100144)

CUI Yan,GAO Zhi,CAO Leigang", YANG Yue
(School of Mechanical and Materials Engineering , North
China University of Technology , Beijing 100144, China)

FEE : 4335k FH 2R R 14 pom A1 15 pm AYBRALRE T 2024 405 & & M AR AE J 35 Al 5 30 & 4, SR SRS R 1 1l 4 1
R HCR 35 % 459 FI 55 % B SiC,/ 2024 A1 B Ak kL, BF 58 B S AR BN 52 A b4 R 12 PERE OS5 SR W . 5k
AEFETT LGS 2 BT G R TR R i v e AT B R SIC AR A B T DL A AR B W B R T 2 BRSO R
160 “CFHi %8 190 “CRI  IRBI A 3590 & A MBI RS AL ] 9.5 h 43 7 % 2 ho 190 “CHI 3T - 502 & 4 Ak g piof
BB 445 % 2 ho PSS R T SR G A BT Y s AL 1S BT RGBS R BUA IR BE TAH R il s 8 2
AR, B G A A iR SRRSO R I Rk 35 %6 WERTRGR E G PR BT SR B e, £E 170 “CHEY
901 MPa. Bl RFR B SEIN , FEAd G 4 AR, 0 3 A R A TR 08 2 L Jmy 3 Iy 4 P A BB T I, ELSE G k1 e
B sze TR i, DR AR FR A3 B50H 55 %6 il 55 A PR AL PRS2 A M BHI TS 0 B X eI . T B 208 B2 5 MR A sl e 1y
T HESE SR b RGO 4550 B RS A AR U IR 5 8B A fi e, £F 361~380 MPa it [l 3l , /A1
G3HCA 55 Y0 B RUES S 6 W R U IR B e A% o AR RS BRCh 3590 &G Rk Ay sl IR SR 2 o i 2 1 fn S 8 S AR
180 “CH AU IR 9 85 Fie e (368 MPa) , Wk (55 T [F] 5% 14 AR 3808 A5 %6 I G M8

R AR AT s ISP Ak B E ; )2 R

doi: 10.11868/].issn.1001-4381.2023.000127  CSTR: 32421.14.j.issn.1001-4381.2023.000127

RESHES: TB331  XERIRAE: A XEHS: 1001-4381(2025)11-0164-10

Abstract: Silicon carbide and 2024 aluminum alloy powders with average particle sizes of 14 pm and 15 pm
are selected as the reinforcement phase and matrix alloy, respectively. SiC,/2024Al composites with
volume fractions of 35%, 45%, and 55% are fabricated by hot isostatic pressing. The influence of aging
treatment on the mechanical properties of the composites is investigated. The results show that aging
treatment significantly enhances the hardness of the composites. Increasing the aging temperature and the
volume fraction of SiC both shorten the peak aging time of the composites. When the aging temperature is
increased from 160 ‘C to 190 °C, the peak aging time of the composite with a 35% volume fraction is
reduced from 9.5 h to 2 h. At 190 “C, the peak aging time of all three volume fraction composites is
shortened to 2 h. The precipitation strengthening of the matrix alloy during the heat treatment process
results in higher flexural strength in the aged composites compared to the as-sintered composites with the
same volume fraction. The higher the matrix alloy content, the more significant the strengthening effect.
Among them, the peak-aged composite with a 35% volume fraction exhibits the highest flexural strength,
reaching 901 MPa at 170 ‘C. With the increase of volume fraction, the matrix alloy content decreases,
reducing the ability of the material to alleviate local stress concentration through plastic deformation.
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Moreover, defects in the composites gradually increase. Therefore, both the as-sintered and heat-treated

composites with a 55% volume fraction exhibit lower flexural strength. However, the micro-yield strength

of the aged composites is higher than that of the as-sintered composites. The aged composite with a 45%

volume fraction generally has the highest micro-yield strength, fluctuating in the range of 361-380 MPa,

while the aged composite with a 55% volume fraction has the lowest micro-yield strength. The micro-yield

strength of the composite with a 35% volume fraction initially increases and then decreases with increasing

temperature, reaching its highest value (368 MPa) at 180 °C, slightly higher than that of the composite

with a 45% volume fraction under the same conditions.
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Fig.1 Aging-hardness curves of different volume fractions SiC,/2024Al composites
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Table 2 Peak-aging time of composites at different aging temperatures

Peak-aging time corresponding to different aging temperatures/h

Volume fraction/ %

160 °C 170°C 180 °C 190 °C
35 9.5 7.5 6 2
45 8.5 7 3.5 2
55 4 3 2.5 2
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Fig.2 XRD patterns of different volume fractions SiC,/2024Al composites in various conditions
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Fig.4 As-sintered(1) and solid-solution treated (2) microstructures of different volume fractions SiC,/2024Al composites
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