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Abstract: Nanocarbon reinforcements have excellent mechanical, thermal and electrical performances and are one of the
best metal matrix composite reinforcements. Composites with outstanding mechanical properties and superior thermal and
electrical conductivity can be made by mixing nanocarbon reinforcements with aluminum and its alloy matrix, showing
significant potential for a new generation of aircraft component materials. Promoting low-cost and large-scale preparation
techniques is urgently needed, and the casting method is the best option for this. Therefore, the casting methods used for
nanocarbon reinforced aluminum matrix composites domestically and abroad are reviewed and classified by the way in
which the nanocarbon reinforcement is incorporated into the aluminum melt. This paper provides a detailed introduction to
the primary casting techniques for nanocarbon-reinforced aluminum matrix composites, including stirring casting, pressure
casting, semi-solid casting, and pressure infiltration. The physical and mechanical qualities of various casting techniques are
analysed and summarized in this work, which also focuses on the major scientific issues in the preparation of melt-cast
nanocarbon-reinforced aluminum matrix composites and predicts the direction of future research.
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Tab.1 Mechanical properties of composites prepared by different casting processes in the direct addition method of
nanocarbon reinforcements

wl%

/MPa /MPa 1%
0 129+6 182+9 10.6+0.1
N 0.2 140+5 198+7 13.0+0.3
) 6061 GO
B2 0.5 159+9 227+11 15.6+0.1
0.8 185+8 2517 16.7+0.2
0 94.13
0.25 118.4
Bu 7075 CNTs
0.5 124.18
0.75 138.51
0 151 200 24
0.6 172 239 1.86
2 2024 CNTs
1.1 189 276 1.26
1.6 176 250 1.57
0 65+5 82+4 2.15+0.35
- Al CNTs 0.1 105+4 11243 2.35+0.40
0.2 115+5 125+3 3.10+0.55
0 231+7 6.7+0.1
AlSilOMg CNTs
0.05 256+2 9.1£1.0
0 64 94 27.7
10 Al CNTs 0.25 99.2+2.9 126.8+3.8 16.6+0.5
0l 0.5 104+£3.1 132.2+4.0 18.5+0.6
0.3 258
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Fig.8 Schematic diagram of the ultrasonic-assisted stirring solid-liquid mixed casting method™"
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Fig.9 Solid-liquid semi-solid mixed casting equipment and schematic diagram, in which 1-electric resistance furnace, 2-stirrer
assembly, 3-electric motor, 4-hydraulic plunger, 5-die, 6-hydraulic platform®"
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Tab.2 Mechanical properties of composites prepared by different casting processes in solid-liquid mixed casting method

w/%

/MPa /MPa 1%
0 56+0.6 92+0.3 21+0.7
0.1 71+3.5 103+2.2 10+1.2
m\ Al CNTs 0.2 90+2.7 114+1.6 9+1.6
0.3 102+4.4 119+4.5 2+0.4
0.4 111+4.0 117+£5.5 1+0.7
. 0 503 572 8
7075 GNPs
3] 0.1 578 632 10
0 - 172.0+8.3 4.23+1.21
[53]\ ZL101 CNTs 0.2 - 204.5+£7.4 3.77+1.44
0.4 - 176.7£12.5 3.39+1.92
N 0 - 61.02+£3.28 55.6+3.8
Al GNPs
. &H 0.5 - 147.63+8.32 51.842.9
0 130.7 199.0 4.65
0.5 160.9 219.7 4.33
152 ADCI2 CNTs
1.0 191.5 251.7 393
1.5 180.5 240.6 3.37
0 153.8 223.2 6.11
i 0.4 171.9 237.3 5.60
B8] A356 CNTs
0.8 198.9 261.3 5.00
1.2 239.3 283.3 3.30
0 146.5 196.5 2.31
0.3 174.5 226.4 241
154 ADCI12 GNPs 0.6 188.5 235.1 2.48
0.9 209.6 256.7 2.58
1.2 192.4 241.4 2.03
0 115.6 200.2 12.50
0.5 124.9 215.4 7.64
GNPs/CNTs 1.0 128.0 224.3 7.56
o 5083
1:1 1.5 135.6 254.1 6.86
2 169.9 298.3 8.21
3 118.7 210.9 5.37
0 93.3 162.9 1.61
0.5 101.7 181.5 442
1.0 129.2 201.1 522
2 A356 CNTs
1.5 157.3 243.8 6.95
2 106.2 180.3 3.07
2.5 102.2 178.7 2.12
0 261£21.1 319+33.5 16£1.30
0.5 318+28.2 386+32.1 8.45+0.81
. ’ Al-Cu-Mg CNTs 1.0 379+30.3 450+29.3 7.64+1.02
1.5 476+29.1 523+36.7 6.22+1.24

2 458+25.3 483+24.3 4.79+0.93
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