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Table 1 Types and main characteristics of high-entropy metallic glasses!®®64%-168]

Types of HE-HGs  Constituent elements & composition Properties & characteristics Reference
Era0Th20Dy20Ni20Al20 Distinct spin glass behavior; [5]
Erz0Dy20C020AI20RE2 (RE=Gd, Th ,Tm) Excellent room-temperature [49]
G Th2oDy20Al0Mz (M=Fe, Co, Ni) tunable magnetocaloric properties; [50]
Gd20H020Er20Al0TM3 (TM=Fe, Co, Ni) Good glass forming ability; [51]
HO020Er20C020AI20RE2 (RE=Gd, Dy, Tm) A potential magnetic refrigerant [52]
Gdz5C025Al25Y15RE 0 (RE=DYy, Ho, Er) material; [53]
(La, Ce)so(Ni, Cu)20Alz0 Large magnetic entropy change [54]
La-Ce-(Nd, Tb, Gd, Dy)-Cu-Co-Al and refrigeration capacity [55]
Er18GdisY20Al24C020 [56]
Er.Dy.Co,Al:M.Si, (M=Gd, Th, Tm; 19.2 < a < 19.8, [57]
1<b<4)

Rare earthbased o b o ALMLSis Feo (M=Gd, Tb, Tm: 19.2 < a < 19.8, [57]
HE-MGs 1<b<40<c<3)

Gda7.5Las7.5Al20C020Fes [58]
(Gdo.2Dyo.2Ero.2C00.2Al0.2) 100-xSix (x=0.5~4) [59]
AlzoCezolazNizgY 20 [60]
GdigThigErigFessAlss [61]
LagoCesoNiinCo10Al20 [62]
LaszoCe25Ni10C0o15Al2 [62]
LazsCersNiznCoz0Al0 [62]
Gd10Tb1oDy10HO10Er10R10Ni10C010T10Al10 [63]

(T=Fe, Cu, Ag; R=La, Ce, Pr, Nd, Sm, Tm, Yb, Y)
G2 TM2oEr20C020Al20 [64]
TizeZraoHf20Cu2oNizg High thermal stability and GFA; [2]
Ti1e.7Zr16.7CU16.7Ni16 7B€16.7ND16 7 High yield strength and low [65]
TizoHF20Cu20NizBeso modulus of elasticity; [65]
Ti20Zr20CU20NizBeso Good wear resistance and low COF; [66]
Ti20Zr20Cu20NizoMao(M=Nd, Ag, La) Thermoplastic micro-formability; [67]
TioZr20Hf20C020Be2o Extraordinary energy-storage [68]
Ti20Zr20Hf20Cu20Bez0 behavior; [68]
TiZr-based & TiseZr0HF20NizBes0 Compressive plastic strain [68]
TiZrHf-based Ti2oZr20Hf20Be20Cuzo (0.3%~4.1%); [69]
HE-MGs Ti1e.7Zr16 7Hf16 7CU16 7Ni16.7B€16 7 Excellent irradiation tolerance; [70]
ZraoHf25Al20C010Ni10CUs Anomalous low-temperature [71]
Zr3sHf17 5Tis sAl125C075Ni12Cuig transport property [71]
Tiz0Zr20Hf20Bez0Nizo [72]
TizoZr20H20Be20(Cuzo-xNiy) [72]

(x=2.5, 5, 7.5, 10, 12.5, 15, 17.5, at%)

Ti20Zr20Bez0Hf20Cu1oNisYs [73]
ZroHf10TisY1Al10CuzsNizCozFey [74]
Zr31 TizzBesCuioMs (M = Ag, Al, Ni, V, Cr, Fe) [75]

Zrsti24Bez3CU9Ni10M5 (M = V, CI’, Fe, Ag, Al)

[75]
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Types of HE-HGs  Constituent elements & composition Properties & characteristics Reference
(TissZrasHf33)100-x-y(NisoCuso)xAly [76]
(x=20~70, y=10~30, at%)
Ti20Zr20Hf20Bez0CusoNio [77]
Tize.6Zr16.6Hf16.6Ni2oCU20Al10 [78]
Zr33TigCuzsNigAlss [79]
Zr5.3Tig5Cusz 8NigaAlz [80]
Zr3;TissCuzgNigeAls [80]
ZryTiso-«Fe12.5C0125Ni125CU12.5 [81]
Tizr-based & (x=12.5~50, at%)
TiZrHf-based TizoZr20Hf20CuU20M20 (M=Fe, Co) [2]
HE-MGs TiZrNbTaFe [82]
TizoZr2sBezsCuioCoio [83]
TizoZrsoBezoNiisCos [83]
TissZraoBe;sFesCuis [83]
(TiZrHfNbCu)Be, (x=27.5, 30, 35, at%) [84]
(TiZrNbCu)1xNix (x=0.125, 0.15, 0.2, 0.25) [85]
GexNbTaTiZr (x=10.5, 1) [86]
Zr17Tais TizgNb2,Size [87]
Ti20Zr20Cu20Ni20Pd20 [88]
AlosCuNiPdTiZr [88]
AlosCuNiHfTiZr [88]
Fe20NizoCrsMo15(Po.6Co.2Bo.2)20 Great soft magnetic properties; [89]
Fe2sNi2oCrasM010(Po.6Co.2Bo.2)20 Low coercivity, high permeability [89]
Fe2sNizoCrsoMos(Po.sCo.2Bo.2)20 and low hysteresis loss; [9]
FesoNizoCrsMos(Po.sCo.2Bo.2)20 Para-magnetic performance; [89]
FessNizoCraoMos(Po.6Co.2Bo.2)20 High temperature erosion resistance; [89]
Fe25C025NizsMosP10B1o Exceptional thermal stability; [90]
Fe25C025Ni2sCrsP1oB1o Much larger glass-forming ability; [91]
(CoFeNi)so(CrMo)so-x(CB)x Good bending ductility and bend- [92]
(x=20, 25, 30, at%) ing plasticity;
(Fe13C01/3Ni13)80(P1/2B1/2) 20 Oxidation resistance [93]
(Fe1/3C01/3Ni13)80-x-yCrxMoy(P1/2B1/2) 20 [94]
(Fe, Co, Ni) (x=5, 10, at%; y =35, 8, at%)
-metalloid elements  FesCr,Al,CuNi,Sis [95]
HE-MGs & FeSiBAINiCox (x=0, 0.2, 0.8, 1) [96]
(Fe, Co, Ni)-based  FeSiBAINi [97]
HE-MGs (Fe, Co, Ni, Cr)100-xBx (x = 18~22, at%) [98]
(Feo.25C00.25N10.25Cro.125M00.125) 100-xBx [99]
(x=11~31, at%)
(FeCoCrNi)goB15Sis [100]
(FeCoCrNi)75B10Siss [100]
(FeCoCrNi)goB10Si1o [100]
Fe25+2xC027.5.4Ni27.5.xP14Bs [101]
(x=0, 2.5, 5, 7.5, 9, at%)
(Fe0.25C00.25Ni0.25Cr0.125MNo.125) 100-xBx [102]
(x=9~13, at%)
CoCrFeMnNiNo.35~0.75) [103]
AlFeCoNiCrMoSi [104]

FeSiBAINI(C, Ce) [105]
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Types of HE-HGs  Constituent elements & composition Properties & characteristics Reference
F625C025Ni25(P, C, B, Si)zs [106]
(FeCoNi)75Si13Bg [107]
Fe26.7C028.5Ni2g.5S14,6Bs.7P3 [108]
AlCuCrFeNi (x=0,0.3, 0.5, 1) [109]
FeSiBAINiNb [110]
Fe26.7C026.7Ni26.6Si15B11 [111]
F624C024Ni24si1389M6 (M = Cr, MO, Nb, V) [112]
(Fe, Co, Ni) Fe27C027Ni27SisBoRE; (RE = La, Ce, Pr, Nd) [112]
-metalloid elements  CugsNiAICoCrFeSi [113]
HE-MGs & CugsNiAICoCr [114]
(Fe, Co, Ni)-based  CugsNiAICoCrFe [114]
HE-MGs CuosNiAICoCrFeTi [114]
CupsNiAICoCrFeTiMo [114]
(FeCoNiCuVZrAl)N [115]
F926‘7M26,76315,GMnzosill (M = Co, Nl) [116]
FeCoNiCrAlgs [117]
CoCrCuFeNi [118]
FessC022Cr17NissZrio [119]
FeNiCrzrBSi [120]
FeCrMnNiC [121]
In vitro and in vivo anti-corrosion
properties, biocompatibility and
biodegradability;
Zn0CazoSraoYbao(Lios5Mgo.4s5)20 Good conductivity, ultralow elastic [6]
CazMg20Zn20Sr20Y b2 modulus and polymerlike [122]
SrCaYbMgzZn HE-MGs
Sr20Caz0Yb20Mg20ZNn10Cu1g thermoplastic manufacturability; [5]
Sr22Caz6Mg16ZN20LasCueB; Homogeneous rheological [123]
deformation;
Degradation performance of azo
dye wastewater
NiCrSiAlTa Anti-corrosion property; [124]
AICrMoNbZzr Outstanding tribological property; [125]
VAITICrSi High electrical resistivity; [126]
AICrMoSiTi Superior tensile properties; [127]
BeCoMgTi A candidate material for accident- [128]
Light-mass metals . .
BeCoMgTiZn tolerant fuel (ATF) coatings [128]
(LMM) based HE-MGs L
& AICrNbSITIV [129]
i (Fe-CO-Ni)ls(Al-Ti-Zl’)ss [130]
(LMM, Si) HE-MGs &
(TIAICINbY)C [131]
(TM, Si)N high entropy
i (AleSiTiZI’)77,5N22,4 [132]
amorphous films and
(AIBCrSITi)N [133]
coatings o
(NbTiIAISI)N [134]
(NbTIAISIW)N [135]
(NbTIAISIZr)N [136]
(AISITiCrNbV)N [137]

TiCrZrNbNy

[138]
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Types of HE-HGs  Constituent elements & composition Properties & characteristics Reference
AICrMoTiTazr Excellent thermal stability; [139]
AIMoNbSiTaTiVvZr High resistivity; [140]
AlCrTaTizr Biomedical performance; [141]
AlSiTaTizr Anti-oxidation property; [142]
AICrTiZrHf High temperature anti-corrosion; [143]
TiVCrzrHf Low hardness and modulus [144]
NbSiTaTiZr [145]
AICrRuTaTiZr [146]
(AICrRuTaTiZr)Nos [146]
BNbTaTizr [147]
HfNbTaTizZr [148]
Ti20Zr20Nb20Hf20Si20 [149]
TizoZr25Nb2sSi15GasB, [149]
V10.4ND10.5sMO010.5Ta11 2W10.5Cri63B2s 6 [150]
(AICrTaTizr)O [151]
AICrSiTiMoO [152]
Zr,5FeNiSig 4Bos [153]
Refract.ory metals or Zr.FesNi.CugAl. [154]
precious Metals .- .9~0.4, b-e = 0.1~0.3, a+hc+d+e = 1)

based high-entropy v crvrizeal [155]
a.morphous materials C0iCrroBriFeaNisSis [156]
(Films, bulks, etc) and - coFecuNi (0 < x < 3) [157]
the others AICOCrCuFeNi [158]
CuZrAlITiNi [159]
CuZrAlITiNiSi [160]
CuMnTiMoCrFe [161]
(AIMoNDbSiTaTiVZr)soNso [162]
(AICrMnMoNiZr)N [163]

(Rn=0and 0.2, which is N2-to-Ar flow ratios)
InCoCrCuFeNi (x=8.6, 11.9, 14.2, 18.2, at%) [164]
Ge,CoCrCuFeNi (x=23.8, 25.7, 29.1, 31.9, at%) [164]
Nb23C015.4Cr15.4Cu1s 4Fe15 sNiss 4 [165]
AICrFeMnNi [166]
AICrCuFeMnNi [166]
(TaNbSiZrCr)N [167]

(Rn =0~0.5, which is Np-to-Ar flow ratios)
. A potential catalysts in organic

PdPtCuNiP [168]

synthesis and outstanding GFA

3 EHIEREEMNFMEE
3.1 BRAFITA

B & M EE ) B 3 0 E T 7545 . Zhao 25149
18 FH B A B A T SV ) 4% T THZrHFCUNG w6 3 o vl
fE, KRS R BLE N AR R N 0.5 s,
JEC {4 B P35 (10.4+0.6) GPa, #PERIEA (131+
11) GPa., Z M X X —Fh F It TiyZrogHfBes-
(CugoxNiy) (x=0, 12.5, 20)E 5 IE & & & AT 9K B R

WG, R IR e 0 A8 1 5 T R R 4 A TR B A R
P, AH 3 Fh A AN FA B S RN HE-MGs B B aE i
7 A5 3 2R AU, FLE 49 1A 0.035.0.040 AT 005616,
Bizhanova 21 itk T — 25 Zr3TipzBeysCuyoMg
(M=Ag, Al, Ni, V, Cr, Fe)Hl Zr,5Ti4Be»sCugNizoNg (N=V,
Cr, Fe, Ag, A iR S & 4, WFFC R T & & 41
JCR BRI S SO R FHEA IR %, Bl S R
TLE G, SN TnE 4 AT T I B B A TR
. HH ZrygTiuBessCugNiygCre £ 4 1 i Ik 5 FE AE
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I, "iE 2038 MPa; M Zra; TissBeygCuigVe 8 1
NG SRR P RA, HEIEN 4%, BHINER
MR & 8 e R RE SR T s i R A S R T S A R .
Ding 28157 & 8L, 4 B=20at%M, (Fe, Co, Cr,
Ni)goBao it AF & 4 2 L 58 4 1 Ak L 45 MR AE, 22
AR5 4 145 SR 5 W A R (HV) B4 51 803 K
15 11300 MPa, [A] I st BAR S i) AR e A0 S el
PR
3.2 BARTITAEETITA

B IR AR AT O A Fe A RE SR AR TR O R R R AR
I F71 AR i 2% R A AR AR J1 5447 R, TR B R AR
T3k R pob Rk IR 3 2 R 1 R E e BLIOL, @ A i
&\ BEEA S MG S %M R i 7 7E . Tong
sy TR T K BB AN 1.5:3 £ 7:3
TiZrHfCuNiBe ik it & & I 88 R AL AT N (L 2D,
RIA &IPS EUOIR ST Z IR A o5 ik
FEBLA BT 0SB B 1 B LU, M AR T R IR
N EH LRI FARE (self-organized critical, SOC) ;
{ERE K B L AI3E N, SOC AR AS £ 1) i M TR AS i I o
Zhou 25 M2R Y IR 40K R IR 2 T TiZrNiCuBe 5
TiZrHfCuBe mifidE & &M AR LR, &4
P ) TR 00 RS LA A R R e e A s W R e e —
SE R, SR T SR AR Lyapunov 48 U A
W2 IR #OA o¢, Rl T eEd i A& & vt
T o AR A R /NS 3 B R AT A S0 MUBER A0 A o
BE ARG & 4. Wu ZETOVRE 7t o B bl T B/ Bk B 1 4
JEFIIEIR, AlyCeyglarNisY,g %iﬁjk%éé?ﬁ1$%/§
R RS AE R E W R 7E 110 CLAURE RN
TEALAEEN 3.9 kd/mol, TH{E 110 C L L FI R WGt fE &
Jil 3 K % 35.4 kd/mol.

7000

6000 Strain rate: 510 st

5000 ¢
2.5:3/%‘ % % %
' |

4000 |
Engineering Strain

TiZrHfCuNiBe HE-MGs

3000 +
2000 +
1000 t

0

Engineering Stress/MPa

H:D

5% —=|

K2 RFEK5E LI TiZrHfCuNiBe HE-MGs 7£ 5107 s™ B 45 %
N F LR R - R0 Hh 2

Fig.2 Engineering stress-strain curves of TiZrHfCuNiBe

HE-MGs with different aspect ratios (height/diameter) at

a strain rate of 5x10™ s 1t7!

4 SRIERE SN EZER MR

RS Gk, Fe EAERGERAAKELF
gk, FLIWT R B — RS M AN R Bt s T Co & E
B G 5 R CARE 4 R A R R R i L E
A ARk T 6 ) i S P AR T T B 4 B A RS 3d) ek U R
wIEFE (Sc~Zn) ml AR S GRS A A ) ek
REfRr I EER R —INA, FEE S EER
T SR PR B A R v T A I AT R A T RE
Shu SR FH O 6 78 B0 R E IR BRAW Bl 4 7 — Fi
i Co34CraoB1sFegNigSi; mMiIE B ZE, AWK
W EREAIER AR EOy 85.1%, HARJy fec 45
KK p-Co Ms 2 BA LA i E 1 it e, Homn i
P AL ) 2 B R B URIORG B B . BbAL, iR
UM & T — Pl AL FegeCrspCo1a sNisoSia 2sBs s # M
HAS & e oK, B EO6E & BRI AEARER I L
#wVERESEE, HWRIEEPAERER BN
49%; W TIARGMAEHKIER, RS 1 EE N E
PUPERE, B HUHL ) 32 B B R N AL B s T
H2H°K Fe-Co EL&I, KrHl g9 &/ GFA, AR
JERR AR, $RemIRE A E R, SRR
i £

Cheng 25 MOR F 9 W OIS B T 24 7 B4
ZL1) FepsC025Nizs(BySitx)zs (x=0.5, 0.6, 0.7, 0.8) i fi AF
WA IRE . WTRRI: IRE RS IR E B RO
AV R . P2 L RS AU 8] & DX AR AR 7
Wk B M&E. 4 x=0.7~0.8 B, 2x{2ik(Fe, Co,
Ni)sB FHIHT Y, TiREREEER B TR & &K
M Fez5C025Nizs(BosSios)s 1) 5.24 GPa i K#gE T+ &
Fe,5C025Nizs(BosSig2)2s H 8.39 GPa. i#— 5k, Cheng
SEOTTHE I 7 FeysCogsNins(Bo7Sios)ss milli & &Ik 2
AN Nb JT 3, KELR E 1-F 1 ok RSF A 3.5 um
AL F] 1.3 pm.o FLAEEE AN EEVERE Nb 25 & 1S n %
Tt Ja BEAR . et (Feg 25C00 25Nl 25(Bo.7Si0.3)0.25)esNb2
WERAERALR S EHRL, B H I HAE T fm )
% 11.9 GPa. Zhao %5UTSI7EAR B AME L 5 14 T K I 4
KRIRE ARG T ZryoTizeCuzoNixoBes il i & 4
IBERE R A WEIE R, RS & < I BE R AT ]
SIS ANIBYE 2 ANIXI . Horf, TESPE X LR R
¥ C(coefficient of friction, COF) ik [f] /7114 K i
Yk s TE SR X COF B 25 1] 7 B4 48 K 348 7 184
Ko BT mArim &R A S MRS T H
T, BT COFEEE /I, M EEIESELF, Fk 5 EME
S PEREE L. Gong ST gl K RIYR Se e &
ISl IR 0 0 oK R IR AT 9 B B R AN R, T N TR
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HIs A DL B 0k 3% TiZrHfBeCuNi &fsdE & 4
i R 45 PR A PR e, AHH FEAN IR L ol AR L RR HLEE

5 SRIEEmSEMAMREEN

MR A &8 3 TR LIRS AR
W5 ) TR PR RE e, R AR R P B A 2 1 A AR
B8], AAERSEERN ST LSS ZREEEE,
A] DU O i SR PR A S Rk AR . A SR I TR
Al e CABEAS B 7 1 SR AR, RESR SR AL Bl i R,
AN H AR SR, R B B8 T = A 48 (A 4L
W R AR RN . IhAN, ETR A IS T PL S EL
G e iR E R AR, FHAR IR R
T o T ES, RESERHEZEKER, RIKE
SRR GFA. Ymifia @t dEfdiis, AMEATEL
TH B RIAS A X Jg B 3 22 e, T HL A & 45 438 W] 3
Ga BT, R $ AR e Mt — 2 e . Cheng
TR RGP IR T 201 &% 7 — R B T AR
PR BNbTaTiZr = i E di S AL RL, 38 3 [\ 25 48 o
XRD 5 SEM 25 H AR K I EAE 800 CiBK 1 h 51T
¥ 4E & 45 K . Zhang % 8O BF 5 K WL
Ti1s7Zr16.7Hf167CU16 7Ni16 7Be16 7 iR R AE f 5 S 7E 440 C
()3 B2 T A 120 min f5, h4ERR St e AR R S
SERIRFAE, & —FRE AR 1) B PRI M O % 5T T R
L

H AT, 8k AR A A 4 10 4 RSRR 29 A2 1 v A R
WA EE R Xu MY 7F FeSiBAINI &
W&&iim Co 5 Cu JiE KL, E&EM Co # Cu
AT DL BH S 45 R K B v o & S AR A A i AR R A 1T
R[], 177 H Co y6 2 ] DABH & 203 & 4 10 #i B e o
WA, MPRERINEEGETRMEEN Ag 122 S
A5 foo AR =42 . Zhao ZUAHF5E R IN, H
TaBEEPNE FAEEZIEY BN, BrbfE
TizrHfBeCu /I & & il — & &M Ni JTE%,
A DA — D R 2% & 4 I 45 o AR JE AR R e .
Xu 258211 57 5 BTE FeSiBAINI &8 4 4 i b — &
E C Ml Ce iz, AILLRFRIAGE AT EM;
H Ce sz nr LB & 4 i 2K B8 1 B v 3E & 45 04 IR 1
I 18] 7 52 T+-& 4 10 JE a8 il fe

6 SEERE

e AR i A G R R B T B S R ORI R T L
FE M B 50k 1 BIF 72 5 8 FH S L. |l T AR I AR e M2
Gibbs H HHRE 15200, 11 = 485 2008 AT LLK i B Gibbs
HEAE, FTUARIE 2 586 1F H T D100 25 46 % A8
5 D1 IRAEAT I AR OCE,  [FI S 52 HE A 2800 v A

Ak b AR B A BETHHEI s 4R T 2 3 T 0o b e e R
on A A HOW S H R 2, BTSSR AR O 5 R 5 E
A ST B B , ANk & &2 20 4 SO S5 M d it

OB MR RAELEM R, PRI AR A A &
RERE AU IR S HE AR .

FEFEN N D7 TR, SRR 3D FTERTT MR,
FAPRE T I M G R R 5 E i AR & S A S IE
W22k Hah, il B AL & e R A 4 2
TZZ2H, #atetaEREE, e bt
TE, S 2 m] DA bl — = 5L T 7 2 i 5] BB 1
53 BETH—TOM A 2R — PR REHL i) — 7% Bl & — P L R
SRR ZMIE. 2R IRMBHEE AW 2 AR K & R
e e R E B .

AR, BN 21 el = KRR R Z — AN T
fie Cartificial intelligence, Al) FEARBE T ST K JE .
[ Py A 2 5 (183188150 AL F R I M 0 —— L 8% 22 3]

( machine learning, ML) 45 & ¥¢fE T # (feature
engineering, FE) NAH Tl =5 & &ML 4. T
2 LR RE AR S T T, DAYk D A S R B B ]
A, dET T T R IR S ek, HE S
5 IE dh G e 2 TR R SR B P ML B AR TBUR R

j’i‘E‘:
%

1

SE 3K

[1] Klement W, Willens R H, Duwez P. Nature[J], 1960, 187
(4740): 869

[2] Inoue A. Acta Materialia[J], 2000, 48(1): 279

[3] Ye J W, Chen S K, Lin S J et al. Advanced Engineering
Materials[J], 2004, 6(5): 299

[4] Ma L, Wang L, Zhang T et al. Materials Transactions[J], 2002,
43: 277

[5] Gao X Q, Zhao K, Ke H B et al. Journal of Non-Crystalline
Solids[J], 2011, 357(21): 3557

[6] Zhao K, Xia X X, Bai H Y et al. Applied Physics Letters[J],
2011, 98: 141 913

[7] Yang M, Liu X J, Ruan H H et al. Journal of Applied
Physics[J], 2016, 119: 245 112

[8] zZhang Y, Zuo T T, Tang Z et al. Progress in Materials
Science[J], 2014, 61: 1

[9] Shen Lihua(ik#]4), Yang Xiaofang(#% % 75). Materials
Reports(#4 £+ F##)[J], 2020, 34(11): 11 171

[10] Miracle D B, Senkov O N. Acta Materialia[J], 2017, 122: 448

[11] Wang W H. JOM[J], 2014, 66(10): 2067

[12] Zhang Y, Lu Z P, Ma S G et al. MRS Communications[J],
2014, 4(2): 57

References



* 2224 -

Wity @A RS TR

50 3%

[13] Cheng X J, Zeng M Q, Liu K L et al. Advanced Materials[J],
2020, 32(14): 1 907 226

[14] Wang Z J, Guo S, Liu C T. JOM[J], 2014, 66(10): 1966

[15] Xing Qiuwei(Ji8#k ¥F), Zhang Yong(7k ). Chinese Physics
B(+ E ¥ B)[J], 2017, 26(1): 65

[16] Wang Z, Huang Y, Wang J et al. Philosophical Magazine
Letters[J], 2015, 95(1): 1

[17] Guo S, Hu Q, Ng C et al. Intermetallics[J], 2013, 41: 96

[18] Wang Z J, Qiu W F, Yang Y et al. Intermetallics[J], 2015, 64:
63

[19] Wang Z J, Huang Y H, Yang Y et al. Scripta Materialia[J],
2015, 94: 28

[20] Ye Y F, Liu C T, Yang Y. Acta Materialia[J], 2015, 94: 152

[21] zhang Y, Zhou Y J. Materials Science Forum[J], 2007,
(561-565): 1337

[22] Zhao W L, Miao D H, Zhang Y et al. Journal of Iron and
Steel Research International[J], 2017, 24(4): 4

[23] Jiang L. JOM[J], 2020, 72(8): 2949

[24] Kube S A, Sohn S, Uhl D et al. Acta Materialia[J], 2019,
166(3): 677

[25] Li Ruixuan(Z= &%), Zhang Yong(7K B). Acta Physica
Sinica (¥ %4)[J], 2017, 66(17): 350

[26] Samaei A T, Mirsayar M M, Aliha M R M. Engineering Solid
Mechanics[J], 2015, 3(1): 1

[27] Tong Y, Qiao J C, Pelletier J M et al. Journal of Alloys and
Compounds[J], 2020, 820: 153 119

[28] Yang X, Chen X Y, Cotton J D et al. JOM[J], 2014, 66: 2009

[29] Hu Q, Guo S, Wang J M et al. Scientific Reports[J], 2017, 7:
39917

[30] Ji X. International Journal of Cast Metals Research[J], 2015,
28(4): 229

[31] Guo S, Ng C, Lu J et al. Journal of Applied Physics[J], 2011,
109(10): 103 505

[32] Guo S, Liu C T. Progress in Natural Science: Materials
International[J], 2011, 21(6): 433

[33] Tian F Y, Varga L K, Chen N X et al. Intermetallics[J], 2015,
58:1

[34] Anil K S, Nitesh K, Akanksha D et al. Intermetallics[J], 2014,
53: 112

[35] Dong Y, Lu Y P, Jiang L et al. Intermetallics[J], 2014, 52: 105

[36] Tsai M H, Tsai K Y, Tsai C W et al. Materials Research
Letters[J], 2013, 1(4): 207

[37] Firstov S A, Gorban V F, Krapivka N A et al. Powder
Metallurgy & Metal Ceramics[J], 2016, 54(9-10): 607

[38] Tang C M, Ren P Y, Chen X X. Physics Letters A[J], 2019,

383(19): 2290

[39] Ma L L, Gao Z J, Hu S H et al. Materials Research
Express[J], 2019, 6(5): 056 540

[40] Guo S, Lu Z P, Liu C T. Intermetallics[J], 2010, 18(5): 883

[41] Wang Weihua(7E 2 #£). Progress in Physics(4) 213t f&)[J],
2013, 33(5): 177

[42] Li Xuan(Z= #f), Zhang Tao(3k ¥). Scientia Sinica (Physica,
Mechanica & Astronomica)(# [E k% #H % fi% R
2[J], 2020, 50(6): 41

[43] Li R, Pang S J, Ma C L et al. Acta Materialia[J], 2007, 55(11):
3719

[44] Zhao Y, Bian X F, Qin X B et al. Physics Letters A[J], 2007,
367(4-5): 364

[45] Hu Lina(SH NN @), Bian Xiufang(iZ175/5). Chinese Science
Bulletin(F} %@ ) [J], 2003(23): 2393

[46] Busch R, Liu W, Johnson W L. Journal of Applied Physics[J],
1998, 83(8): 4134

[47] Ranganathan S. Current Science[J], 2003, 85(10): 1404

[48] Zhao S F, Wang H B, Xiao L et al. Physica E: Low-dimen-
sional Systems and Nanostructures[J], 2017, 94: 100

[49] Li J, Xue L, Yang W M et al. Intermetallics[J], 2018, 96: 90

[50] Huo J T, Huo L S, Men H et al. Intermetallics[J], 2015, 58:
31

[51] Sheng W, Wang J Q, Wang G et al. Intermetallics[J], 2018,
96(5): 79

[52] HuoJ T, Huo L S, Li JW et al. Journal of Applied Physics[J],
2015, 117(7): 073 902

[53] Pang C M, Chen L, Xu H et al. Journal of Alloys and Compo-
unds[J], 2020, 827: 154 101

[54] Wu L, Zhao Y, Li J J et al. Journal of Iron & Steel Research
International[J], 2018, 25(6): 658

[55] Lu Zhaoping( & BH~F*), Yang Ming(# %), Liu Xiongjun(x|
%) et al. Chinese Patent (#'[E %), 10310429[P]. 2017

[56] Kim J, Oh H S, Kim J et al. Acta Materialia[J], 2018, 155(8):
350

[57] Shen Baolong(k % &), Li Jun(ZE &), Xue Lin(# k) et al.
Chinese Patent (4 &% F), 10186427[P]. 2017

[58] Yang Y, Chen Y, Yu P et al. Journal of Nanoscience &
Nanotechnology[J], 2015, 15(4): 3295

[59] Shao L L, Wang Q Q, Xue L et al. Journal of Materials
Research and Technology[J], 2021, 11: 378

[60] Wu J L, Zhou Z Y, Yang H et al. Journal of Alloys and
Compounds[J], 2020, 827: 154 298

[61] Luo L, Shen H X, Bao Y et al. Journal of Magnetism and
Magnetic Materials[J], 2020, 507(8): 166 856


https://www.researchgate.net/publication/338463062_Verification_and_Optimization_of_Single_Phase_Solid_Solution_Rule_in_High_Entropy_Alloys
https://www.sciencedirect.com/science/article/pii/S0966979514001381
https://www.sciencedirect.com/science/article/pii/S0966979514001095

%5 6 3

SRETITAE : m AR A B R RS 0 R LR S RERT T R

* 2225 -

[62] Jiang W, Zhang B. Journal of Applied Physics[J], 2020,
127(11): 115 104

[63] Huo Juntao( Z% #), Wang Jungiang(F % %), Li Runwei(Z%
JE1%). Chinese Patent (1 [ %), 11227003[P]. 2018

[64] Cai M J, Luo Q, Zeng Q S et al. Journal of Magnetism and
Magnetic Materials[J], 2021, 528: 167 817

[65] Yao Kefu(@kml7), Ding Hongyu('T £L%i). Chinese Patent
(+ E % F1), 10224674[P]. 2013

[66] Ding H Y, Yao K F. Journal of Non-Crystalline Solids[J],
2013, 364: 9

[67] Huang Zhenghua(3% 1E4E), Zhao Hu(® J%), Chen Feng([%
#) et al. Chinese Patent (4 [ % F]), 112553544 [P]. 2021

[68] Zong H T, Geng C C, Kang C Y et al. Results in Physics[J],
2018, 8: 253

[69] Zhao S F, Yang G N, Ding H Y et al. Intermetallics[J], 2015,
61: 47

[70] Gong P, Yao K F, Ding H Y. Materials Letters[J], 2015, 156:
146

[71] Wada T, Jiang J, Yubuta K et al. Materialia[J], 2019, 7: 100
372

[72] Zhao S F, Shao Y, Liu X et al. Materials & Design[J], 2015,
87(12): 625

[73] Surendar A, Lucas A, Abbas M et al. Welding in the World[J],
2019, 63: 1025

[74] Chen C, Pang S J, Cheng Y Y et al. Journal of
Non-Crystalline Solids[J], 2015, 410: 39

[75] Bizhanova G, Li F W, Ma Y F et al. Journal of Alloys and
Compounds|[J], 2019, 779(3): 474

[76] Kim K B, Warren P J, Cantor B. Materials Science &
Engineering A[J], 2004, (375-377): 317

[77]1 Jin J S, Li FW, Yin G et al. Thermochimica Acta[J], 2020,
690(8): 178 650

[78] Kim K B, Zhang Y, Warren P J et al. Philosophical
Magazine[J], 2003, 83(20): 2371

[79] Satish | K S N, Murty B S, Bhatt J. Intermetallics[J], 2015,
65: 42

[80] Pi J H, He X C, Wang Z Z. Rare Metal Materials &
Engineering[J], 2017, 46(7): 1810

[81] Ding Jing(T #), Zhu Shengli(Z& £ F1), Inoue A(FE_EHIA)
et al. Chinese Patent (4 % F/), 11133173[P]. 2020

[82] Bachani S K, Wang C J, Lou B S et al. Journal of Alloys and
Compounds|[J], 2021, 873: 159 605

[83] Ding Hongyu( ] 4L.%i), Wang Ranbin(E f3%), Luan Heng-

wei (25 % ffi) et al. Chinese Patent (' [E % 7), 112466409[P].

2021

[84] Wang Yongsheng(F 7k ), Wu Rongfeng(iiz#X\), Linghu
Rongkai (4 JK#EHl) et al. Chinese Patent (9 [ % ),
11107234[P]. 2016

[85] Cunliffe A, Plummer J, Figueroa | et al. Intermetallics[J],
2012, 23: 204

[86] Cheng C Y, Yeh J W. Materials Letters[J], 2016, 181: 223

[87] Yang T H, Huang R T, Wu C A et al. Applied Physics
Letters[J], 2009, 95: 241 905

[88] Takeuchi A, Wang J Q, Chen N et al. Materials Transac-
tions[J], 2013, 54(5): 776

[89] Li Y H, Wang S W, Wang X W et al. Journal of Materials
Science & Technology[J], 2020, 42: 32

[90] Wu K N, Liu C, Li Q et al. Journal of Magnetism and
Magnetic Materials[J], 2019, 489: 165 404

[91] Wu Kenan( 52 ##), Liu Cong(xll M), Li Qiang(Z= 3#) et al.
Journal of Functional Materials(Zh&E44#4)[J], 2019, 50(5):
5095

[92] Kim J T, Hong S H, Park J M et al. Journal of Materials
Science and Technology[J], 2020, 43: 135

[93] Li C Z, Li Q, Li M C et al. Journal of Alloys and Compo-
unds[J], 2019, 791: 947

[94] Li Chunze(Z= % ). Thesis for Master(fii 1+ & 3)[D].
Urumgi: Xinjiang University, 2019

[95] Yang X G, Zhou Y, Zhu R H et al. Acta Metallurgica
Sinica[J], 2020, 33(8): 1057

[96] Wang W, Li B Y, Zhai S C et al. Metals and Materials
International[J], 2018, 24(5): 1112

[97] Wang H L, Gao T X, Niu Z J et al. International Journal of
Minerals, Metallurgy and Materials[J], 2016, 23: 77

[98] Ding J, Inoue A, Han Y et al. Journal of Alloys and Compo-
unds[J], 2017, 696: 345

[99] Wang F, Inoue A, Kong F L et al. Journal of Alloys and
Compounds[J], 2018, 732: 637

[100] Panahi S L, Maria G R, Eloi P et al. Journal of

Non-Crystalline Solids[J], 2020, 547: 120 301
[101] Zhang H, Chen C, Fan Y Z et al. Journal of Magnetism and
Magnetic Materials[J], 2020, 509: 166 875

[102] Zhao C C, Inoue A, Kong F L et al. Journal of Alloys and
Compoundsl[J], 2020, 843: 155 917

[103] Wang Ze(E ), Lei Weining(& £ 7T*), Sun Zhijuan(fh&
1) et al. Chinese Patent (4 [ % F), 210429354[P]. 2019

[104] Zhu Sheng(4k J#), Du Wenbo(Ft 32 1#), Wang Xiaoming(F

% W) et al. Chinese Patent (4 [¥ % %), 10161152[P]. 2013

[105] Xu J, Axinte E, Zhao Z F et al. Journal of Magnetism and

Magnetic Materials[J], 2016, 414: 59


https://www.sciencedirect.com/science/article/pii/S0966979515000291
https://www.sciencedirect.com/science/article/pii/S0167577X15007296
https://www.sciencedirect.com/science/article/pii/S2589152919301681
https://www.tandfonline.com/doi/abs/10.1080/0141861031000113343
https://www.tandfonline.com/doi/abs/10.1080/0141861031000113343
https://www.tandfonline.com/doi/abs/10.1080/0141861031000113343
https://www.sciencedirect.com/science/article/pii/S096697951500076X
https://link.springer.com/article/10.1007%2Fs12540-018-0047-1
https://link.springer.com/article/10.1007%2Fs12540-018-0047-1
https://link.springer.com/article/10.1007%2Fs12540-018-0047-1
https://link.springer.com/article/10.1007/s12613-016-1213-4
https://link.springer.com/article/10.1007/s12613-016-1213-4
https://link.springer.com/article/10.1007/s12613-016-1213-4
https://www.sciencedirect.com/science/article/pii/S0925838820322817
https://www.sciencedirect.com/science/article/pii/S0925838820322817
https://www.sciencedirect.com/science/article/pii/S0925838820322817

* 2226 -

Wity @A RS TR

50 3%

[106] Xu Y Q, Li Y H, Zhu Z W et al. Journal of Non-Crystalline
Solids[J], 2018, 487: 60

[107] Ji L, Peng S Y, Zheng Z G et al. Journal of Alloys and
Compounds[J], 2020, 815: 152 347

[108] Wei R, Sun H, Chen C et al. Journal of Magnetism and
Magnetic Materials[J], 2017, 435: 184

[109] Huang J C, Chang S H, Chen H P. Advanced Materials
Research[J], 2012, 579: 398

[110] Wang J, Zheng Z, Xu J et al. Journal of Magnetism and
Magnetic Materials[J], 2014, 355(4): 58

[111] Wei R, Tao J, Sun H et al. Materials Letters[J], 2017, 197(6):

87

[112] Zuo Jianliang(% @ #%). Thesis for Master(fifi 112 3)[D].
Guangzhou: South China University of Technology, 2019

[113] Chen Y Y, Duval T, Hong U T et al. Materials Letters[J],
2007, 61(13): 2692

[114] Chen Y L, Hu Y H, Tsai C W et al. Journal of Alloys and
Compounds[J], 2009, 477(1-2): 696

[115] Liu L, Zhu J B, Hou C et al. Materials & Design[J], 2013,
46: 675

[116] Haciismailoglu M C, Sarlar K, Tekgul A et al. Journal of
Non-Crystalline Solids[J], 2020, 539: 120063

[117] Yang P P, Liu Y, Zhao X C et al. Journal of Materials
Research[J], 2016, 31(16): 2398

[118] Mao Aiqgin(E % %), Quan Feng(#{ U%), Ran Xueqin(f &
#r) et al. Chinese Patent (4 [E % F/), 11126629[P]. 2017

[119] Xie C X, Li W, Zheng D H et al. Journal of Non-Crystalline
Solids[J], 2019, 514: 20

[120] Zhai Qiuya(##k L), Xu Jinfeng(#&484%), Ji Tengfei(Z 5
k). Chinese Patent (*1[H % ), 11015051[P]. 2018

[121] Muftah M, Patmore N, Vishnyakov V. Materials Science and
Technology[J], 2020, 36(12): 1301

[122] Li H F, Xie X H, Zhao K et al. Acta Biomaterialia[J], 2013,
9(10): 8561

[123] Wang Wenjiao( E 3L #). Chinese Patent (1 [E % ),
10802743[P]. 2015

[124] Lin R C, Lee T K, Wu D H et al. Advances in Materials
Science and Engineering[J], 2015(2): 1

[125] Zhang W, Tang R, Yang Z B et al. Surface and Coatings
Technology[J], 2018, 347(8): 13

[126] zheng S J, Cai Z B, PuJ B et al. Applied Surface Science[J],
2019, 483: 870

[127] Chang H W, Huang P K, Davison A et al. Thin Solid
Films[J], 2008, 516(18): 6402

[128] Chen Y L, Tsai C W, Juan C C et al. Journal of Alloys and

Compounds[J], 2010, 506(1): 210

[129] Huang P K, Yeh J W. Surface and Coatings Technology[J],
2009, 203(13): 1891

[130] Wang H D, Liu J N, Xing Z G et al. Surface Engineering[J],
2020, 36(1): 78

[131] Braic M, Braic V, Balaceanu M et al. Surface and Coatings
Technology[J], 2010, 204(12-13): 2010

[132] Hsueh H T, Shen W J, Tsai M H et al. Surface and Coatings
Technology[J], 2012, 206(19-20): 4106

[133] Tsai C W, Lai S W, Cheng K H et al. Thin Solid Films[J],
2012, 520(7): 2613

[134] Sheng W J, Yang X, Zhu J et al. Rare Metals[J], 2018, 37(8):
682

[135] Sheng W J, Yang X, Wang C et al. Entropy[J], 2016, 18(6):
226

[136] Xing Q W, Wang H J, Chen M B et al. Entropy[J], 2019,
21(4): 396

[137] Liu Xiaopeng(Xl|BEME). Thesis for Master(fiji 4= 3)[D].
Xi’an: Xi’an Technological University, 2019

[138] Tsau C H, Chang Y H. Entropy[J], 2013, 15(11): 5012

[139] Cheng K H, Lai C H, Lin S J et al. Thin Solid Films[J], 2011,
519(10): 3185

[140] Tsai M H, Yeh J W, Gan J Y. Thin Solid Films[J], 2008,
516(16): 5527

[141] Lai C H, Lin S J, Yeh J W et al. Journal of Physics D:
Applied Physics[J], 2006, 39: 4628

[142] Cemin F, Jimenez M J M, Leidens L M et al. Journal of
Alloys and Compounds[J], 2020, 838(10): 155 580

[143] Cui P P, Li W, Liu P et al. Journal of Alloys and Compo-
unds[J], 2020, 834(9): 155 063

[144] Peng X W, Chen L. Materials Letters[J], 2018, 230: 5

[145] Tsai M H, Wang C W, Tsai C W et al. Journal of the
Electrochemical Society[J], 2011, 158(11): 1161

[146] Chang S Y, Li C E, Chiang S C et al. Journal of Alloys and
Compounds[J], 2012, 515: 4

[147] Cheng C Y, Yeh J W. Materials Letters[J], 2016, 185: 456

[148] Hruska P, Luka¢ F, Cichon S et al. Journal of Alloys and
Compoundsl[J], 2020, 869: 157 978

[149] Calin M, Vishnu J, Thirathipviwat P et al. Materials Science
and Engineering C[J], 2020, 121: 111 733

[150] Hung S B, Wang C J, Chen Y Y et al. Surface and Coatings
Technology[J], 2019, 375: 802

[151] Lin M, Tsai M H, Shen W J et al. Thin Solid Films[J], 2010,
518(10): 2732

[152] Behravan N, Farhadizadeh A, Ghasemi S et al. Journal of


https://www.sciencedirect.com/science/article/pii/S1742706113000445
https://search.proquest.com/docview/1681232065?OpenUrlRefId=info:xri/sid:baidu&accountid=15198
https://search.proquest.com/docview/1681232065?OpenUrlRefId=info:xri/sid:baidu&accountid=15198
https://search.proquest.com/docview/1681232065?OpenUrlRefId=info:xri/sid:baidu&accountid=15198

%5 6 3

SRETITAE : m AR A B R RS 0 R LR S RERT T R

- 2227

Alloys and Compounds[J], 2021, 852(1): 156 421

[153] Sang L M, Xu Y. Journal of Non-Crystalline Solids[J], 2020,
530: 119 854

[154] Zhu Shengli(4Jl:F)), Ding Jing(T™ #), Inoue A(FE LI A)
et al. Chinese Patent (1 [ %), 11096946[P]. 2018

[155] Wang Zhe(E &%), Shen Qi(JL Fi), Wang Bo(E %) et al.
Chinese Patent (1 [ %)), 10009169[P]. 2020

[156] Shu F Y, Zhang B L, Liu T et al. Surface and Coatings
Technology[J], 2019, 358: 667

[157] Afkham Y, Bahramyan M, Taherzadeh M R et al. Materials
Science and Engineering A[J], 2017, 698: 143

[158] Dolique V, Thomann A L, Brault P et al. Surface and
Coatings Technology[J], 2010, 204(12): 1989

[159] Ge W J, Wang Y Z, Shang C Y et al. Journal of Materials
Science[J], 2017, 52(10): 5726

[160] Han Z H, Wang D Z, Chen X H et al. JOM[J], 2020, 72:
1254

[161] Xu Yi(%% #k), Chen Ya([% WF). Chinese Patent (' [& & ),
10090111[P]. 2016

[162] Tsai M H, Wang C W, Lai C H et al. Applied Physics
Letters[J], 2008, 98: 052 109

[163] Ren B, Shen Z G, Liu Z X. Journal of Alloys and Compo-
unds[J], 2013, 560: 171

[167] Braeckman B R, Misj& F, Radn&zi G et al. Thin Solid
Films[J], 2016, 616: 703

[165] Braeckman B R, Depla D. Journal of Alloys and Compo-
unds[J], 2015, 646: 810

[166] Soare V, Burada M, Constantin | et al. Applied Surface
Science[J], 2015, 358: 533

[167] Kao W H, Su Y L, Horng J H et al. Surface and Coatings
Technology[J], 2021, 405: 126 539

[168] Takeuchi A, Chen N, Wada T et al. Intermetallics[J], 2011,
19(10): 1546

[169] Zhao S F, Wang H B, Gu J L et al. Journal of Alloys and
Compounds[J], 2018, 742: 312

[170] Zhang Y, Liu J P, Chen S Y et al. Progress in Materials
Science[J], 2017, 90(10): 358

[171] Tong Y, Qiao J C, Pelletier J M et al. Intermetallics[J], 2020,
119: 106 726

[172] Zhou Q, Du Y, Han W C et al. Materials & Design[J], 2020,
189: 108 500

[173] Inoue A, Shen B L, Koshiba H et al. Nature Materials[J],
2003, 2(10): 661

[174] Shu F Y, Wu L, Zhao H Y et al. Materials Letters[J], 2018,
211: 235

[175] Shu F Y, Liu S, Zhao H Y et al. Journal of Alloys and
Compounds|[J], 2018, 731: 662

[176] Cheng J B, Sun B, Ge Y Y et al. Surface and Coatings
Technology[J], 2020, 402: 126 320

[177] Cheng J B, Sun B, Ge Y Y et al. Surface and Coatings
Technology[J], 2020, 402: 126 321

[178] Zhao Y Y, Ye Y X, Liu C Z et al. Intermetallics[J], 2019,
113: 106561

[179] Gong P, Li F W, Deng L et al. Journal of Alloys and
Compounds[J], 2020, 817: 153 240

[180] Zhang M, Gong P, Li N et al. Materials Letters[J], 2019,
236: 135

[181] Xu J, Shang C Y, Ge W J et al. Advanced Powder
Technology[J], 2016, 27: 1418

[182] Xu J, Eugen A, Zhao Z F et al. Journal of Magnetism and
Magnetic Materials[J], 2016, 414: 59

[183] Roy A, Babuska T, Krick B et al. Scripta Materialia[J],
2020, 185: 152

[184] Pei Z R, Yin J Q, Hawk J A et al. npj Computational
Materials[J], 2020, 6: 50

[185] Wen C, Zhang Y, Wang C X et al. Acta Materialia[J], 2019,
170: 109

[186] Huang W J, Martin P, Zhuang H L. Acta Materialia[J], 2019,
169: 225


https://www.sciencedirect.com/science/article/pii/S0257897218311939
https://www.sciencedirect.com/science/article/pii/S0257897218311939
https://www.sciencedirect.com/science/article/pii/S0257897218311939
https://www.sciencedirect.com/science/article/pii/S0921509317306731
https://www.sciencedirect.com/science/article/pii/S0921509317306731
https://www.sciencedirect.com/science/article/pii/S0921509317306731
https://xueshu.baidu.com/usercenter/paper/show?paperid=66544bcca753b442b6323292fd4383be
https://xueshu.baidu.com/usercenter/paper/show?paperid=66544bcca753b442b6323292fd4383be
https://xueshu.baidu.com/usercenter/paper/show?paperid=66544bcca753b442b6323292fd4383be
https://www.sciencedirect.com/science/article/pii/S0966979511001762
https://www.sciencedirect.com/science/article/pii/S1359646220302347

<2228 « WA & EMEE TR 250 %

Research Progress in High-entropy Metallic Glasses: Comprehensive
Properties and Composition Patterns Characteristics

Zhang Shuyan?, Zhang Zhibin®, Gao Yangyang?, Liang Xiubing®?, Wang Lizhong?
(1. National Innovation Institute of Defense Technology, Academy of Military Sciences of the PLA of China, Beijing 100071, China)
(2. Ocean College, Zhejiang University, Zhoushan 316021, China)

Abstract: In order to deal with the sensitive damage failure of heavy equipment in severe service environment for a long time, it is urgent
to develop new engineering materials with outstanding performance. High-entropy metallic glasses (denoted as HE-MGs) is a new type of
structural and functional material that has attracted much attention from scholars in recent years. With the special composition design
concept, it takes into account the structural advantages of traditional amorphous alloys and the excellent comprehensive performance of
high-entropy alloys. Although HE-MGs has been barely 10 years old, its related research and exploration have made considerable headway.
In view of the above-mentioned facts, the related concepts and evolution process were recapitulated. Herein, the factors affecting the phase
stabilities of high entropy alloys and the rules of phase selection were summarized. In the meantime, the existing HE-MGs composition
patterns and main characteristics and properties were concluded. The latest research progress on the room-temperature mechanical
properties, serrated flow behavior, friction and wear properties as well as thermal stability were summarized. In the end, the research trend
and application prospect of HE-MGs were put forward.
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