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Abstract: Compared with traditional metal materials, metal matrix composites have many excellent properties that single-
phase materials do not have. They have been widely used in aerospace, transportation and manufacturing fields, and have
gradually become a kind of important material in many high-tech fields. High-entropy alloy has important practical research
value due to its good strength and toughness, high fatigue resistance, excellent wear resistance and electromagnetic proper-
ties. Due to the natural interfacial bonding between high-entropy alloy particles and metal matrix and the small difference in
coefficient of thermal expansion, it can overcome the disadvantages of poor interfacial bonding stability and insufficient plas-
ticity and toughness in the production of traditional composite materials, which provides an idea for the preparation of high-
performance metal matrix composites. Focusing on the research progress of high-entropy alloy particle reinforced metal matrix
composites, this paper summarizes the microstructure and properties of typical high-entropy alloy systems and the effects of the

preparation methods as well as interface and particle characteristics of high-entropy alloy particle reinforced metal matrix com-

posites on their micromorphology and mechanical properties.
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Table 1  Composition, phase, mechanical properties and pro-

cessing technology of some typical high-entropy al-

loys!*"’
High-ent Yield
HEeniopy Phase le Hardness Processing
alloy truct strength v rechnol
ructura n o
composition STUEIE MPa echnology

AlCoCrFeNi BCC 1500 — Copper mold casting

CoCrFeNiCu FCC 230 — Copper mold casting
BCC+
AlCoCrFeNiCu FeC 950 — Arc-melting
NbMoTaW BCC 1058 4460 Arc-melting
VNbMoTaW BCC 1246 5520 Arc-melting
Fe,NiCoSiAITi  BCC — 800 Coating b.y
laser cladding

Al; CoCrFeNi BCC — 506 Arc-melting
CoCrFeNiCuy s FCC — 174 Arc-melting
Aly 5CoCrFeNi  FCC — 247 Arc-melting

Bl 1 AlCoCrFeNi i 4 4 %5 A5 412U TEM B AV (a) B
B, (b)kidh; AFRE AI-Ni#H, B F/RE Cr-Fe #

Fig. 1 TEM images of as-cast microstructure of AlCoCrFeNi alloymﬂ :

(a) interdendritic, (b) dendrite; A represents the rich Al-Ni

phase, B represents rich Cr-Fe phase
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Fig.2 SEM images of high entropy alloy reinforced metal matrix composites prepared by different processes: (a) powder metallurgy[é] , (b)

(1] [15]

additive manufacturing” "’ , (c)squeeze casting
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Boundary

B=[001] ’ ? e B=[011]

o

B3 600 CFHEE 5% AlCoCrFeNi i 4 ORI Al JEE A bR (RF S0 B (a) B B AR S T (FIB) 4 1 T TEM 43>
PR EER) SEM R A, (b) Bl 3a LR IX IR TEM BB A, (c~e) IR F & 3b H 1, 2, 3 7 EHOWEEF I TEM B R ABE X H
T4} (SAED) &3

Fig. 3 5vol% AlCoCrFeNi high-entropy alloy particle reinforced aluminum matrix composite sintered at 600 °C (3]

. (a)SEM images of sample
prepared by focused ion beam (FIB) for TEM analysis obtained by FIB technology, (b)TEM image of the observed area in fig. 3a, (c~

e) TEM images of microstructure and selected area electron diffraction (SAED) images at positions 1, 2and 3 in fig. 3b, respectivelme

00 um
B 5 AR EL Aly 55 Cug 55 FeNiCo ORISR 7075A1 2242 A 41
BHBIMAH A SEM BA®), (a)5%, (b)10%, (c)15%,
(d)20% ; b A ST Sk T S J0RE R 59 AL IR

Fig. 5 SEM images of 7075 aluminum matrix composites reinforced by
[20] |

B4 Al (CoCrFeNi BRI S052A1 522 bHEHE A [ # b3 T 2 Al 55 Cug 75 FeNiCo particles with different volume fractions

5%, (b) 10% 15%, (d) 20%; the whi s in-

FHOAANBHASURAS) (o) FUAFES, (5)350 T, 24 h, iﬁ) . ) o ib) "jl< ) 207 he v s

(6)500 C. 12k, (d)500 CC. 24 h, (€)500 C . 48 h, () icate the pores formed by particle agglomeration

o 6‘;’ 21‘ 24:, U, _— P e 1 €6 3 Sk T4 B g TR P SR AR LB AT, iR
ig. etallographic images of Al ;CoCrFeNi high entropy alloy particles . " N e .

iy R ‘ RIS A PR S A 2 B R P PRS0 M
reinforced 5052Al matrix composites under different heat treatment i g H ook g
REY REY Vi ia § L. 322

processes[m : (a) original sample, (b) 350 °C, 24 h, (c¢) 500 C, Juviti jm { *n*igigﬁ%ﬁ}é1$k$%l3$% H j(

12h, (d) 500 °C, 24 h, (e) 500 °C, 48 h, (f) 600 °C, 24 h JE NI R A S RS T A s TR R A Bkt
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