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Abstract: The article mainly introduces the research progress and development prospects of low dimensional, low-density
multi-principal element alloys. Multi-principal element alloys typically include medium entropy alloys and high entropy alloys.
High entropy alloys overcome the limitations of traditional alloy materials in strength and toughness through the design concept
of “entropy regulation” , exhibiting excellent mechanical properties. However, the drawbacks of high density and cost limit its
widespread application. To address these issues, researchers have developed low dimensional medium and high entropy alloy
materials and low-density high entropy alloys (i.e. light-weight high entropy alloys). The article provides a detailed introduc-
tion to the preparation methods, performance characteristics, and development prospects of low dimensional medium and high
entropy alloys, as well as low-density high entropy alloys. One dimensional multi-principal element alloys, namely medium and
high entropy alloy fibers, are mainly prepared by hot drawing, cold drawing, and glass coating methods. They exhibit excellent
mechanical properties at both room temperature and low temperature conditions, and have broad application prospects in fields
such as high entropy alloy fiber flexible materials and composite materials. Two dimensional high entropy alloys, also known
as high entropy films, can be prepared through techniques such as physical vapor deposition, exhibiting ultra-high hardness
and good high temperature stability. They have enormous potential for applications in extreme conditions such as aerospace
and energy. Low-density high entropy alloys, also known as
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have the advantage of low density. They will play an impor-
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alloy fiber as cast (a) and as drawn (b) (7]
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Fig. 5 EBSD reverse pole diagram (al~el), grain boundary diagram (a2~e2), and phase diagram (a3 ~e3) of VCoNi medium entropy alloy fibers at

different annealing temperatures (850~ 1000 °C ) ; the orientation difference maps corresponding to Fig. 5al ~5el respectively( a4 ~e4) (26]
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Fig. 6 Mechanical properties of VCoNi medium entropy alloy fibers annealed at different temperatures (a) , comparison of mechanical properties of

VCoNi medium entropy alloy fibers with similar high entropy alloy fibers (b) , strengthening stress provided by different phases in VCoNi

medium entropy alloy during tensile deformation (c, d) (6]
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AR AR A T GOR GORR 4 ok A AR TR XA 4
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55T HAZ N 0.74 mm ¥k CoCuFeMnNi &5 & 4 4T 4E 1
FizEPERE Mg R AL, KRB T ARSI A & Cu I
T CoCrFeNi WIAH, 22T 4k ({5 £ BE i1 45 k) 1) F- 1 ] R
(43.4 nm) FUARTEAL B A BAKH FCC 4544 CoCrFeMnNi & 4
(~100 nm) B%E , F ™= AR AR R O BT 2458 (>2 GPa) Al
B IAE R (3. 8%) .
2.1.6 P/EWASEH LN LR

T LGS TS v R A A A Al Y B R ) 2
e, AIL/ RS ey R B B R RS,
HIEAEARIR T, BRI S IR LS 19 1 2Pk fE
I EA T R T G R R — R LT A, R
T AENA, HAFIX A 4 70 AR MY N A 5 780 T
ToRRRTRE, A ECR T 40— RE & R SE K

FeE ) 48 22 45 Iz T R OR BRI | s B
A2 51 /3 i s i E R A p Y &8
24 B LA R R A 3 B L S — 2 A S R e AR
S TG 1 ORI BRE BH 42 R A il FH 2 R P A T R 2 h
REIIE ST, I, 4 22 T8 B R o I AL RS R 1
Huy, iR TR REES AR g & H
SR AR 22 i By, i R Zead Rk
AEHRAREARAS , IF HAE P IRIR PR ST i R v, BoObiR 22
BRIBR 2 2 B R  shi 2TV BFSE T 400 ~ 700 °C A ]

T FA9 57 0 B4 AR 0.45 mm [ FeygNiygCryyMn,,
A A 2 ARG 22 40 2V 1 # P RE RO R, BF 58 R
B, ESRPICIRA T S 6 4 22 1 T ARG 2 R e B
T HOEik2, A%t 500 F1 600 °C 1) 60 YAE I I 55
WEBRIS , R A A 22 1) e IR R RN 5 1 v T BRI
2z, P, G A2 A BB R A i R A
T, /RS SR Pk Re 2 R
PIFASTEALS], SCBE TR S R e S A, R
AR P AR kg . B 7 S WARIR A
SIS SRR SR (4.2 K) TR 2L88 18 5k 24 K
XTI R E R, A A e AR A B T R
(14 27 M RE A L BB A 35 1 M o 25 4 T IO R FHTR SR, AT g
BEAEREUR | 22l | A LR Sk 5 F AR I

JAE R A AT R B T I 4 g R, H
B T 2R B3 14 Jay RAPEATS SR 2 214 i T 1) = 2Pk
HRT, (0 D8ORS 1 R0 A 4 £ dE O S i %
T2y T HIEIZ R, Rk B AT Iz R R
5T, LU RRER A 440 i va il BURE AR ndl
e R RRAE N, RRRE PR RO AR R R AL
Hil& T8, Mz B 25, teoh, SR 40
(R FAE T BORBEIL 7 1220 A B 1 IR A B oo I 65 4 7 4
IO A8 5 P BE 2 TR Y DGR . ik 264 R T BB g 48 7

R1 Bod/ BERESAENNFERE

Table 1 Mechanical properties of some medium/high entropy alloy fibers

Alloys @/mm 8.,/ MPa 8,/MPa e,/ % /K Reference
Aly 5 CoCrFeNi 1 1100 1200 8 298 [11]
Aly 5 CoCrFeNi 1 1350 1600 17 77 [11]
Aly 5 CoCrFeNi 1 600 984 25 298 [15]
AlCoCrFeNi, , 0.3 1600 1725 31 298 [17]
AICoCrFeNi, | 0.5 1600 1750 12 298 [18]
AlCoCrFeNi, | 0.5 2200 2500 15 77 [18]
CoCrNi 2 1100 1220 24.5 298 [21]
CoCrNi 2 1515 1783 37.4 77 [21]
CoCrNi 0.04 650 1188 48 298 [22]
VCoMNi 0.3 1681 1932 13.4 298 [26]
CoCrFeNi 7 1200 1200 13.6 223 [27]
CoCrFeNi 7 1107 1107 12.6 293 [27]
CoCrFeNi 7 800 850 26 923 [27]
CoCrFeMnNi 4 1310 1310 6 298 [28]
CoCrFeMnNi 7.5 1540 1710 4 298 [29]
CoCrFeMnNiV 1 1600 1650 2 298 [30]
CoCuFeMnNi 0.74 1771 2006 3.8 298 [31]
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Fig. 7 Mechanical properties of common low-temperature alloys and high

entropy alloys at 4.2 K temperatureL38J
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T A 35 = oo B A KA W-Ta-( Cr, Fe,
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0.5 h J5 WEMGERE B2 S A AR R FZ 4R R, Tay, Wy Crp,Fe, V
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Fig. 8  Preparation process of Zrs,TizsNb,, flexible high entropy alloy

thin film *
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GURGWORL LAY FCC 2548, NDTIAISIN 4 JBE 4 sl J22 11
R M AT LIGA E] 20,5 GPa il 206. 8 GPa, A 94 N
R ZE M
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R x=0 S A AR RS BE N O R e As
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BRI, RE N BBRIR SR G 4 0 i1 RF 2
20 6.4%, X—ERIETF R 2088 T BCC A7
BCC £S5, MiAE N A E s iy T OO R
BHHEEN, HAHERAERES, BAN, J5, B4
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2.2.3 SN R AT R

e VRS AR A LA S (RS S R IR AR
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REAETE e A bt FBE 7 s 5 R i b A0 o ] ol I
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58T (AICISITIV) N @i AL iR 2 s At R, WF9E &
PHHAE SRR 0B 3. 5% NaCl 379800 6 it Fis 9 2 1 249
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Fig. 9 Comparison of mechanical properties between high entropy

thin films and other alloys*48]
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Fig. 10  Distribution of specific strength and density of alloyL67J
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Fig. 11  The as-cast room temperature compression properties of certain

Al-Li-Mg system multi-component alloys[(’s]
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