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Abstract: In recent years, with the deepening and development of research on the conventional mechanical properties of

aluminum matrix composites (AMCs), room temperature mechanical properties have made breakthroughs and are used in

aerospace equipment and other fields. However, in high temperature environments, creep damage is the main form of

macroscopic failure of AMCs after long-term service, and the effect of microstructure on creep damage is not clear.

Therefore, combined with the advantages of the diversity of composite reinforcement design, adjusting the type, content,

size, interfacial bonding strength, architecture design and other parameters is a key strategy to improve the creep resistance

of AMCs. To analyse the development trend that can improve the creep resistance of AMCs and understand the creep

mechanism, this paper summarizes the creep deformation behaviours and the influence and mechanism of creep properties

at high temperatures and discusses potential material fabrication strategies, which can provide guidance for the design and

development of high-temperature creep resistant AMCs.
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Fig.1 Creep strain curve of metal materials!
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Tab.1 The relationship between the creep exponent and creep activation energy with the creep mechanism of materials
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Fig.2 Structural changes of gradient nanograined pure Cu induced by annealing treatment: (a) cross-sectional SEM images of the
as-prepared sample and after annealing at different temperatures for 30 min, (b~c) cross-sectional TEM images with selected area
electron diffraction patterns for the nanograins at a depth of 2 wm from the surface in the as-prepared sample and sample annealed at
433 K for 30 min, (d~e) EBSD images of the top surface layer in the samples annealed at 433 K and 473 K&
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Fig.3 Thermal stability and creep resistance: (a) variation in grain size as a function of annealing temperature, (b) grain size
distributions of the as-prepared SNG-9 sample and the sample annealed at 700 C for 10 min and after creep tests, (c) creep
deformation mechanism of alloys™!
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1A Fil BNNSs/AL & A A1 R 6% 10 28 J5 19 155 43 B A8 4341, (e) 2T MD B3I 4l Al FE 44 F BNNSs/AL & A 41 kL iR 28 8 3 i
Y S G B
Fig.4 High temperature deformation behavior of pure Al and BNNSs/Al composites: (a~b) texture evolution of the Al matrix and
BNNSs/Al composites, (c~d) high-resolution strain distribution of the Al matrix and BNNSs/Al composites after straining by 6%,

(e) comparison of grain boundary steps between pure Al and BNNSs/Al composites during high temperature deformation in the MD
simulation™
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Rege 8, ok AR M g e Tt e B AIR Y
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|51 5 BNNSs/Al 5 45 M BHE 573 K 288 5 1 20 28 b S 1 3k
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DI e A5 OB S, () ST & AR BR ] 4 A1)

Fig.5 The microstructure and interface characteristics of
BNNSs/Al composites after heat treatment at 573 K: (a) the
representative low magnification morphologies of BNNSs/Al
composites after heat treatment, (b) high magnification
morphologies recorded in the write area, (c) crystallographic
orientation analysis®
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Fig.6 Schematic illustrations of different types of heterogeneous architecture in MMCs: (a) hierarchical, (b) laminate, (c) core-shell
network, (d) harmonic!™

PR 7 = A Ay S 0 00 205 16 i 50 B 52 5 R 0 R 7R RV RIUA ) ) 46 12 2R A7 S8 10 FIB =4 A 45251 ¢ (a) M4 fEom A,
(b) FIB =4k T #4) 45 L1
Fig.7 Schematic illustration of the overall fabrication processes of 3D-GLNN/Cu composites and FIB results of 3D-GLNN in different
fabricated samples: (a) schematic illustration of the overall fabrication processes, (b) FIB results
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Fig.8 Schematic illustration of the (TisSi;+TiB)/Ti64 composites with a two-scale network microstructure and creep resistance under
various conditions: (a) microstructure, (b) creep resistancel®!$+*
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