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Abstract

Using nitrogen atomized micro-fine spherical aluminum alloy powder and SiC as the main raw
materials, SiC,/2024 aluminum composite was prepared by pressing and sintering process.
The effects of pressing pressure, sintering heating rate, sintering holding time and other fac-
tors on the microstructure and properties of SiC, reinforced 2024 aluminum matrix composite
were studied. The results show that the sintering shrinkage of aluminum matrix composites is
mainly affected by the pressing pressure, and decreases with the increasing of the pressing
force, while the sintering heating rate has no obvious effect on the shrinkage and strength of
the composites. In order to improve the production efficiency, under the condition of heating
rate of 10°C/min, the appropriate insulation time was verified to achieve the ideal material
strength.
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Table 1. Chemical composition of 2024 aluminum alloy (mass fraction %)

F1.2024 HEEUFERTRESH%)

Cu Si Fe Mg Mn Zn Cr Ti Al

4.32 0.32 0.28 1.63 0.72 0.25 0.1 0.15 Bal
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Table 2. Density and sintering shrinkage table of SiC,/2024 Al at different pressure
# 2. FREHENT SiC,/2024 Al BIZE RIREWAERT

il 7 IR E L B RRIRIEE R BediE R

(MPa) (g/em’) J& (mm) JE (g/em’) JE (mm) JE (g/em’) (%)
50 1.304 90.01 2.626 87.87 2.802 2.38
100 1.308 90.03 2.711 88.82 2.825 1.34
200 1.305 90.08 2.748 89.29 2.819 0.88
300 1.311 90.11 2.774 89.41 2.822 0.78
400 1.307 90.10 2.782 89.39 2.821 0.79
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Figure 1. Effect of different pressing pressure on shrinkage of SiC,/2024 Al
B 1. TRIESIESIFT SiCy2024 Al AR AIFZM0

Table 3. Mechanical properties of SiC,/2024 Al at different heating rates
# 3. FRIFHRIEET SiC,/2024 Al KF1F M BE

T ('C/min) PUBL 38 (MPa) JEE B 383 (MPa) ek (%)
2 182 143 1.11
4 184 146 1.10
6 176 139 1.25
8 189 145 1.31
10 185 144 1.34
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Figure 2. Effect of different heating rates on tensile strength and elongation of
SiC,/2024 Al

B 2. TERIFHRIRZEXS SiC,/2024 Al Fh5RE K IEHEAI R0
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Figure 3. Microstructure of samples sintered at different heating rates (a), (b): 2°C/min; (c¢) 6°C/min; (d) 10°C/min
B 3. FREFREFELE HARE (), (b): 2°C/min; () 6°C/min; (d) 10°C/min
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Figure 4. Effect of holding time on tensile strength of aluminum composites
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Figure 5. Microstructure of samples sintered at different temperatures: (a) 0.5 h; (b) 1 h; (¢) 3 h; (d)6 h
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