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Abstract: Carbon nanotubes (CNTs) reinforced aluminum matrix composites (AMCs) present high specific strength and
modulus, excellent corrosion resistance and functional properties such as electrical conductivity and thermal conductivity
because they combine the advantages of aluminum matrix and CNTs, showing broad application prospects in the rapidly
developing fields of aerospace, rail transit and automotive component lightweighting in recent years. However, there are
some bottlenecks in the study of CNTs reinforced AMCs, i.e., CNTs are not easy to disperse uniformly, the wettability
between CNTs and aluminum is poor, and AI-CNTs easily react at the interface to form a hard and brittle Al,C; phase
which is easy to hydrolyse. How to solve these problems of the dispersion uniformity of CNTs while inhibiting the
interfacial reaction and improving the wettability between AI-CNTs, and promoting the strengthening effect of CNTs in

AMCs has become an important research direction in this field. This paper combs and reviews the solutions proposed by
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researchers for the above problems, summarizes and analyses the effects of various interface regulation strategies on the
interface bonding, interface reaction and mechanical properties of AMCs. It lays the experimental and theoretical references

for the regulation of the microstructure and performance of CNTs reinforced AMCs based on interface structure design.
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Fig.1 Sketch map of the surface coating evolution of CNTs?
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Fig.2 TEM images of in-situ TiC modified CNTs enhanced AMCs at the interface®
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Fig.3 Microstructure and schematic diagram of the CNTs-Al,Oy/Al composite powder and its composite prepared by electrostatic
self-assembly: (a) TEM image of the CNTs-Al,Oy/Al powder mixture, (b) schematic diagram of the electrostatic self-assembly
CNT-ALO; uniformly adsorbed on the surface of Al powder, (¢) TEM image of the CNTs-Al,0-/Al composite!*
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Fig.4 Microstructure and mechanical properties of CNTs-SiC reinforced AMCs: (a) in-situ synthesis process and microstructure of
CNTs-SiC composite reinforcements, (b) TEM image of CNTs-SiC reinforced AMCs, (¢) mechanical properties of CNTs-SiC
reinforced aluminum matrix composites!!”
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Fig.5 TEM images of CNTs@Ni prepared in different concentrations of Ni salt solution and schematic diagram of preparation:
(a~c) TEM morphologies of Ni-CNTs, (d) corresponding TEM dark field image of (¢), (e) schematic of the electroless nickel-plating
CNTs coating structure by ultrasonic spray atomization method*!
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Fig.6 Microstructure of CNTs@Ni powder and its reinforced AlSi matrix composites: (a) SEM image of CNTs@Ni powder,
(b) TEM image of CNTs@Ni reinforced AlSi matrix composites at the interfacet!
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Fig.7 Microstructure of Cu modified CNTs-Al composite powder and composites: (a) schematic diagram of the preparation process of
Cu modified CNTs-Al composite powder, (b) SEM image of CNTs@Cu composite powder, (¢) SEM image of CNTs@Cu-Al
composite powder, (d) TEM image of CNTs/Cu-Al composites*
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Fig.8 TEM images of CNTs reinforced AlISi matrix composites prepared by different methods: (a~b) plasma thermal spraying,
(c~d) high velocity flame spraying®™?
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Fig.9 The interface microstructure evolution of Al-C composites: (a) Al-Si alloy phase diagram, (b) change of contact angle between
Al-Si alloy and carbon matrix, (c) diffusion radius of Al-Si alloy melt with different Si content on carbon matrix, (d~g) micro
morphologies of Al/C interface with different Si content, (h~k) EDS results corresponding at positions in (d~g)®
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Tab.1 Mechanical properties of CNTs reinforced aluminum matrix composites prepared by various interface regulation

strategies

Tensile (compressive)

Researcher Composites Preparation method Elongation/%
strength /MPa
1.5%TiC/CNTs-Al(mass fraction) 84.36 (compressive)
SPS TiC-CNTs
Sabal®**! 2.0%TiC/CNTs-Al(mass fraction) 69.79 (compressive)
5.0%TiC/CNTs-Al(mass fraction) 58.14 (compressive)
CNTs/Al-2%Ti(mass fraction) 222 15.5
Liute7 , CNTs Ti
CNTs/Al-80 nmTi 241 21
o 0.3%CNTs/TiO,-Al(mass fraction) CNTs 223 5.64
0.9%CNTs/TiO,-Al(mass fraction) TiO, 276
0.4%CNTs-0.9%AL,0y/Al(volume fraction) 145.9+3.2 21.2+2.0
Zhou™ 1.0%CNTs-0.9%AL,0yAl(volume fraction) CNTs AlO; 160.1+6.0 19.3x1.7
ou®
1.5%CNTs-0.9%AL0s/Al(volume fraction) 176.6+5.6 17.6+3.0
2.0%CNTs-0.9%AL,0yAl(volume fraction) 187.1+2.5 15.2+3.4
0.25CNTs/SiC-Al 177 253
0.5CNTs/SiC-Al 181 19.5
1.0CNTs/SiC-Al 199 19
A . Si-C CNTs-SiC
172931 1.5CNTs/SiC-Al 174 17.6
1.2(5CNTs-1SiC)-Al 161+1.7 22.3+0.5
1.6(5CNTs-3SiC)-Al 173+2.4 18.2+0.7
2.0(1CNTs-1SiC)-Al 212+3.6 18.8+0.4
CNTs  Ni-Al 213
@1 CNTs(5%)-Ni(1%)-Al(mass fraction) Ni-Al 308
CNTs
CNTs(0.5%)-Ni(0.5%)-Al(mass fraction) 200 (compressive)
Yang®™ CNTs(1.5%)-Ni(0.5%)-Al(mass fraction) ONT 275
s
CNTs(2.5%)-Ni(0.5%)-Al(mass fraction) 180
10%CNTs-FMG/Al(volume fraction) 202 14
20%CNTs-FMG/Al(volume fraction) 237 10
Guan®™
30%CNTs-FMG/Al(volume fraction) CNTs 259 8
40%CNTs-FMG/Al(volume fraction) 284 6
2.5%ATCNTs/Al-Cu(volume fraction) 409+22 11.5
CNTs
) 4%ATCNTs/Al-Cu(volume fraction) 494+14 8.5
Nam!*! . (ATCNTSs/Cu) , PVA
2.5%PCNTs/Al-Cu(volume fraction) 36549 12
CNTs (PCNTs-Cu)
4%PCNTs/Al-Cu(volume fraction) 470+13 7
2.0%CNTs-Al(mass fraction) 249 (compressive)
Jagannatham™ ] CNTs
2.0%CNTs(Cu)-Al(mass fraction) 474
. 0.5%Mo-CNTs/Al(mass fraction) CNTs 116 233
0.75%W-CNTs-Al(mass fraction) CNTs 109 23
Bakshi® Al-11.6%Si-5%CNTs(mass fraction) Al-CNTs 305+10 (compressive)
akshi
Al-11.6%Si-10%CNTs(mass fraction) Si 423+34
Al-C Al-CNTs 213 (compressive)
Weit!
Al-12%8i-C(mass fraction) Si 362
. 1.5%CNTs/Al-Mg(mass fraction) Al-CNTs 430.8 5.4+0.5
1.5%CNTs/Al-Mg(mass fraction) Mg 455.4 5.9+0.9
CNTs Al-CNTs

Al-CNTs
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