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= R E R X W PONYSIES 5 i U B =i e S
AR TR B8], R AR A ST
D15 WA RN A e F 45 0 T R oR i RE e, I
FERZFNNATIZHRVE. 20114, 1 ERF B
BF 5T (R RS B BT Bai i 72 4117 4 75 3] Cayo Mgy
St YbooZny m i e dr & 4 95 KL, MRS ARG 4
Mg, sZnyCags' ), ZEiaE & 4 B AR S 10 )02
BE UG bt DL R o) o 4 e B RN 40 Ak TR
FE AW I RE 77 T W L 2 98 ™) LT & B e
# 73 Mg Ji il #7532 1 Cago(Lig.ssMgo.45)20ST20 Y b2 Zngg
AR A A, HEA BT EIE N AR
(T =319 K)FHEAR K 5 PEAR e (E=19 GPa), P SEILE R
FRYE AR T, UES T BRI AR R B B AR 2 (] Y Ik
1. 20114F, Takeuchiflf 784" &S FIF A5 1E 4
J& TG MR AR B 8 CuygNigPagPdyPlyy, it AR
FHIX B8 B IA B 65 K, LB AR 50.71, JE&TE
FBE BT 10 mm. 2013F120144F, 1% K2 YaoWF 5%
4! 1712]?&55 1 BeyyCuyNiyTizgZryg M Bes 7Cu6./Ni 67
Hf 7 Ti 672116 0200 AR S A 42, FLAE S TE RGRE T 50 51 mT
L F3FI5 mm. 20154F, YaolfF 7 41 ARl T HA
AE & T BB 71 B TineZragH 0 BeyoCuyg i i JE di 75 42
%ﬂfﬁE/‘JTizozrzonzoBezo(Nixcuzo—x)[14]%%#E'l%/ﬁ\{i\,
H P TiygZr,0HEyBeyy(Niy sCuy, 5) E i I F & 4 i KR
SPRIA 30 mm, [F]B X 48 B BR AR G R RRE 116
S0 E i B 4 (1) W R 5 B 45135 32000 MPald . 20154F,
Hh B 2 B T YA R R 5 TR 5T T (O R T
FHELFIT) B Chang F 78 411 438 T GdyTh,yDy,eAl,-
M,o(MAFe, ComliNi)mEidE a4, HEIH IR
T A YERE, B K IRERE AR (ASy) FH B8 i )05 7% U 5t .
20154F, KIEH T K% Zhangf 7t 41" il 15 5 A AT
GIE-RE BRI =M AE A £ FeysCo,y5Niys (B -
Sig3)as, FoAMEEL m B HRENE REAN 122 B, TR ARE AL
FEILF0.87 T. 20194F, TR T+ A4 kL T () Chang i
AT REE T I AR F 82 mm¥(Fe,j5Co, 5-
Niy3)50(P1 2B 1) i dE i & 4, Fd KWL 5 i ik 2]
3000 MPa, JE4i¥8 1 ~4%, o FnRE AL o B ATk 5
09T e E R E W E M. 57
JE§ b PR REAE iR R 2 5 T L) R AR AR S
%[18].

AAE ER E R A e i el L, 45
A AR AT TR AE R R A ST T T R — &5

AR, X A AR i < U R AR A R (10 LA [
BEAT T E A (1) SRR (2) Xt
A E PEMAR FALAT BRI, (3) il & ek
T RRE S SRR ENE IR R R, e xR AR
BEARMVI I AR T LR RS, i BREAHK
AR B R AT TR LA 4.

2 MRERFTGIE
ARSI I 3R 1) e R A e 5 R A DN e

3 JE A 4By CuygNine Tip Ztao! VIS TG il
{j%Be16A7cu16.7Ni16A7Hf16A7Ti16.7zr16.7[12]9 IXPERRAE 54
%53 1) RGO F Yao i LA IE, LA KInouelff ¢
20 MR P T 76 iy ZiyoHEyCug Nig i JE i & 42, IF
55 Johnson®f 58 41" 38 B 45 G Ak 5B 42 Zrgy 5Ty 5
Cu,, sNijoBey, 5 (Vitreloy D3E47 tb#k. PR NEUR T 1E,
B Be,oCungNing TingZryg BT FKH, K TizgZr,oHECu,gNiyg
A #RNH2, HFiBeyq;Cuyg7NijsHE g 7 Tiyg 7216 51 FE
NH3, #§Zry,Tij35Cuy sNijgBey s (Vitreloy 1)fafk
HVI.

AT B BEE < 2R F 2 v T 99.9% ) v 40
e/ 5EReRETREMESER. KRR ENLE
Ja iR F o AT RC L, 2 A RAAE AR S
P ICHE R A S OR AP 11 v L PR T I RS O A B
UEA B I3 I, B, SR FH ARSI 5 v 1) 2 45 21 AN 7]
BRI BARIE S & S FF i, KEERZ140 mm.

AU R A H AR 5\ " A = [ Rigaku D/
max-RBHY 5 X5 AT & AR BEAT &, K
FICu-Kof 2695, 9% KA N0.1542 nm, 4 HLE N40 kV,
TAE IR 150 mA, & A LV Y10°-90°, $4HiHE
JE£2510°/min, F1EER 72/ T0.02°.

AW FAFIFINETZSCH DSC 404 F124 [0 #4y
PO =i R S A & R 2 S RO s R IR
Ty AR BET 55847 0 &, Wk S HEh
20-30 mg, WA RAAUE, FAREZRLHEA
5-40 K/min, JF7EmAEG IR N BEAT IR, 510 Lot
ith 2 P 5 222 RO DN o (0 5 B 150 mg e A, Tl
A Y10 K/min, @ AGERE IR FH ALOS R, =4l
SR, R SIRIIE 20 mL/min, A8 7
RSO LN =R A NI 7 W & /D i g 1]
J&& .
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% 5 T B M 832 E FELA & B Tecnai G2
F30 S-TWINZALE o7 WA, 75003 s % 9300 kv
PIZAE T, XHB KRB RN TR A B
JR A AT b, I SR S I 4R B —30°C I B
XF R BE L9010 pm (IFF ST B8 . i S SR
FiDigital Micrograph®£F #4743 #7.

AR X 1) %6 B R FH TA. Instruments DMA
Q8002 25 FAMUME 70 BT A FE A 07 A7 5 Fily 4o A 5 =0 3k
17, HTARIRETEE N—150-550°C, HRMRIER N
0.01-200 Hz, i K#ATANI8N, = LS K/minft) T+
TR A A L) IR, 1H 2 RN 7S MPa, SEIGFE
MmO mmK AR A &AL, ZHEBAN
0.06-0.1 mm.

T B AR B R L R RS & e S v i
FE AR T [ B i 50y 2 e A A R B A R
AT, R, R E T A SR,
HHE 25 %0.02 Torr (1 Torr=133.3 Pa), JTHEZEWAHLIR
FETLA 1250 KA 20 min, FEHEAT 144K B0 56 R,
A3 K/min )38 5 B 25 T DA AR IR, 990 il
H20 min 5 HEAT R FEAL AR, PR A — AN L A
HAFMAA3 K, P51,

3 MEXTIERE SRR E RIS
3.1 JEXTERIE R AR AE IR0 S

HMK s sl MEG AR & &Lk, ETA
FfE R LG AR, B C&m &5 21402 M
[ RS R -3 E ey 7 kW P O )
Gy, ATUUE HH ETTT R 645 20 s AR A
& RBCRIE T 6 MAE &R: Cu-Hf-Ti-Zr-Ni, Pd-Pt-
Cu-Ni-P, Ca-Mg-Sr-Yb-Zn, Zr-Ti-Cu-Ni-Be, Fe-Co-Ni-
P-B J¢Er-Gd-Y-Al-Co. [FIIN# 7] LA H i AF 5
(e BRI T (1) MR TR A B
KAESIE BRE I AL G AR f & &g (2) IRIE TR
R A T B AR Cn 18] R B [F] E R T 3R,
BAE GRS & T TR AT AU ST i B e, e
TizoZryo-HiyBeyg(Ni,Cuyg_,), Bejg7Cuys7Nie7HI 67 Tig 7
Zr 6.7 X BeygCungNigg TingZr 5 iy i AE dr & 4, RIARFE L
AR FE T AR G AR F & B BT Zryy 2 T3 5Cuy, 5Ny
Be,, 5(Vitreloy 1)EALTI R, @R F S 4:GdygThy
Dy 0-AlyNipA] HM?LasoAllsNizo[zO]; CayMgySryY by

Zny,, Cayzg(LigssMgp.45)20ST20Y brgZng fCazgCuy Mgy
Sr20-YbZOZn107FHfu:J:Mgl5Zn20Ca65[8]EZMg65Cu25Y10[21];
Cug-NiygPoPdoPtytH LT Niy,P 2oPd4o[22]; Hi,CuyNiy
Tizozrzo*H@L?CUéozrmTi10[23]2 (Feg25C00.25Nig25Cro 125
MOo.125)80]3201%Mﬂ:F%sCﬁ5M014ET2C15]36[24]/$?- YRS
A 4 VR B 48 IR 1 LU B 25 J5 1 LU A 2 23 R
fiE, HR IR R ITR Z AR AR DU T R
WSS HRAE, SR fE & H TGRSR & S 1R
aak R

R TR XS b, FTRUREN, A5 R H el A
JEF He ) s AR & S e O R A BCRE /J(Glass Form-
ing Ability, GFA)I /N TE4i ki &4, W f£4 4
Al 42141 T3 §Cuy, sNijoBey, sl RS AT BLIA 2]
50 mmbh B TR A Ak R I ER AR B 4 Bey-
CuyoNisgTisoZry I R~ R A3 mm!' . — ki &,
e G & MGFA T E 5 &l a R BT VI G, 18
REE IR, SeEERRRE S, AR S K
A RARRERAOR, IS A R FIGFARE 55, R
TR AR S & 4 HL, H3RME SRR A& VI E
IR AP FUEATHE TS, PR 05 AR 5 A S RV GFA
FR LA

Uy EREE RS &HL, H3RESGAER &4V
FEALBER 2k, FTLLE H, S iEt, VIEGR S &
PR 2 TR 2 29 9941 K, AR T my ik di & e H 1A
H3MI TR FE (o A 1079811015 K), Bb4h, BfdEss &
SHIMHIRIZ DRIAIEIE, VIR &8 R A7
TR — I, R ITHIFIH3 25 3L & & & Ry,
AT T iR AR R VB L, VRS & &6 T
Zr-Ti-Cu-Ni-Be/§ 7 & R AL f X . FE T M T AL
B, BRI S RO B GFAR . 124
I FE R, ERA A I A AT R /I AT SRR AE
ISR R B (AT =T T,, BRIV T 5 16
HEER FE T 2248, A RA 2 2 mT LLE At 4
JEEE S VLA (2967 K)ik K THIAH3 & 4E
Ar 27136 K. iR A S BV TAAT, R Y]
TR AR A S R R A e B S TR A R A AR E,
T 3 B5CHAE ¥ H i 2 H GFA A

P2 it s D R 1] e 41 20 K- e A5 AR 23 P2 A
HI1, H3 A VIR S E AR R B SR R R, &R
FEVETE (T +250) KA T, Horili B2 AR bR A FH %5 543 1)
W2 BT AT 204k, WTDAE Y, A i B2 A BEAIR,
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Table 1
(HE-BMGs) and conventional amorphous alloys

Comparison of the critical diameter and the year of discovery for main alloy system between common high-entropy bulk metallic glasses

HEFS 1 EE T % Il 5 R d, (mm) I 1]
HE-BMG1 Zr3TinoHE30CusCos"! Ribbon 2002
HE-BMG2 Z150TinoHEyCusoFes ! Ribbon 2002
HE-BMG3 Z1t26TinoHE20CusoNi ! 1.5 2002
HE-BMG4 Cayg(Li.ssM0.45)205T20Y brgZnyg! 3 2011
HE-BMGS5 Pd,PtyoPaCliygNig 10 2011
HE-BMG6 Ca,yMg,6ST20Y by Zny, >2 2011
HE-BMG7 CayyCu1gMgy0ST20Y by Zn, g 5 2013
HE-BMG8 7150 TizoCuyNizBeyy ! 3 2013
HE-BMG9 Al sTiZrPdCuNi™* Ribbon 2013
HE-BMG10 TizpZt20PdCsgNis ! L5 2013
HE-BMG11 7,6 Ti 16 HE 6 /CU 6 /NI Beg 7 >15 2014
HE-BMGI12 Zr5 TingHEyCusBeyg ! 12 2015

HE-BMG13 Hoy0Er50C020ALDys"" 1 2015
HE-BMG14 Er15Gd,gY 20ALyyCoy 5 2018
HE-BMG15 Fe5C055Nizs(Po 4Co2Bo2Sign)as” 2 2018
HE-BMG16 Fe,5C05Niys(Po sCo 1Bo2Sioa)as” 2 2018
HE-BMG17 Fe,5C055NiysMosP 0B o> 12 2019
HE-BMGI18 (Fe13C013Ni13)50(P1aBia)n 2 2019
BMGI CugoZrsoTij ™! 5 2002
BMG2 LagAl;sNiy™ >1.5 1990
BMG3 NigPoPdso™ 72 1997
BMG4 MggsCuasY 1o >15 2004
BMG5 FeysCrisMo ,Er,C 5B " 12 2004
BMG6 Zt4; 7 Ti 13 8CU 1 sNijoBey s >50 1996

=ME SO R BT IR ETE . FERAHZIRET
Ab, HIFIH3M 5 9 8 (9.4£0.5) mPa sl
(12.3+0.5) mPa s, ik TV1(14.7£0.3) mPa's. FHAdam-
Gibbs" T LT &, & & IR AR T BRI L),
FHEE /N, A R (R B M Uk o, X 5 AR SRR
FEAE SR A SR/ R ARG B A R — 5

i3 Arrhenius 77 0T ey il 4 44 1) & B2 BEAT 45
TR ARY

E’?
n=n{p7} (1)

Fordr, o WRTE T RS $1(8.314 J/(mol K)); E,
NESUIRAR GRS, BN A R SN H e AT B
Yem sl R R ae 2. () $A %, HURTH3
T RA BN BT IR AR BOS REE,, 777 913.9F1
15.7 kJ/mol, T4 AE A 4 V1#(17.320.1) kJ/mol.
R UTHURIH3LEA H R 5 79 3O 50 AR AR 134
2, BT 5 Ty S B, (S AR, MRS
G & MGFARFK. mfE b & S HIFH3 BN my il e
RFN R R B YA WO RER B, R A S BRI s
I B BAREY B 1R E, R IR G R T
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B 1 (M) IR & e, H3RESGIER&E
VLIREAL-JBE R 25, B S v 505 #2349 10 K/min'™
Figure 1 (Color online) Melting and solidification curves of HE-
BMGs H1, H3 and traditional BMGs V1 at the heating and cooling rate
of 10 K/min [33].

B2 (MR E) VI, HIRH3 w1 T A2
1k 255

Figure 2 (Color online) The viscosity of superheated liquid as a
function of 7/T for H1, H3 and V1 alloys [33].

JEF R B (2t S AR AL AT, T A
Rl Sk R GFARY,

3.2 [BXRIEE MK RIS

GG A &8 TR SRR, Rt —a
TFUE, BLaAEAR A BN A 5 4 S AR T AR S RS
S —BRAERN, HERERKE KEBEER
WP T, AR AR A e i E R L

JE b e 3k VA YR A X A 1 il 2R 1 26 1 e 52 B 4 5
Sy J7H, A g ] A B K A SR 1S S AR
(1 RE BRI 2% oK B A ), a5 43 d Ak 3R 19 B
A SRR RS L 453 O R P A AR -2 K
SR S B R E M AR A e
K El R gE H AL R R R AR I RS —, B
A EE SRS RS .

FRIE R f A A SR g i Ra e v . IR BOR
I DL R v VB i AS T R A R O A T E B BEAGITH
BERCERDY, Dt A &M% B A
KT A &SRt e faer:
fi R A T AR AR R MR, R TR fE SR
o A R BB L P R P ) L A
=X

FE2FT /R NHIFIH3 W Rl = 05 R i A & A SR
HEVIIIGTR S d,,  F AT T2 15 1 3 35 5% AR i
FET, SR TGS A X 58 FEAT (=T, —T,), W
RATHE I F 10 K/min. AT 584045 FHURTH3
T T, 5 Yaolf e 21 75 (1 2 SRt A7, BLARKME
AN, XA g E TR A B THEE R AR S 23U, Yaoff
F22H K A TR E %420 K/min, (27 AE 1, HI
MH3AA VIR &S mMTMT, RERdEs
S AR T R FE A R AR B AR AT N, R
BAmAfE . S s e &G & 0 A X
B JEH 5 m e et R A MR Y, RIEsEE
i o B A AR X8 BE /N TV J8 I L s R
T AT AH, WL N AT, B T e
AR L TAH VR § & 8 9 842 5 (~50 K).

I AN () 3 2 R (R DS C i 28 75 31 (1) 45 41 T P M,
FHIE T Kissinger /5 F& 11 5 R R 45 2112 FRAE 36 FE 1 =0
Wik AE, Kissinger FFERIEIA

F 2 HI, H3RVIKAER & SRIG SR d,, BEEHA
IRPET,, s R T, I v U X 58 FE AT,
Table 2 The critical diameter d,, glass transition temperature 7}, onset

temperature of crystallization 7, and the width of supercooled liquid
region AT, of H1, H3 and V1 metallic glasses

hgdf;fsllf de T, T, AT,
\2! >50" 628" 7011 73
HI 3t 69177 73277 41
H3 15 681°7 7435 62
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B3 (M&RCEE) VI, HI, H2RH3%— I fKis-
singer F ARG X &R, @i MR MR ERIT, 1K S AGRE
REE(T)

Figure 3 (Color online) Kissinger plot of the peak temperature of the
first exothermal peak 7, for V1, H1, H2 and H3 metallic glasses;
activation energy was derived from the slop of these fitting curves.

ln[%] = 7% + constant, 2)
Horr, BRIMBGEZ, E(T) ARMBOERE, THREREE
M, RASRE R WE3FRAVI, HI, H2KH3
Miln(B/ T )5 1T IR AR LR, T, A5 1A b LU U
EIREE. AN [ AR 2245 2 VB IR AT L5 )5
BRF AR A KV RS REE(T, ) H, 5
5281, 267, 238 52165 kJ/mol, 7] LI HE AR & &
MRS T RIER A& VIE2RE, R
A A A 0 i A BN PR e, AR T B

A AR 15 B ME AR AR e (R B -AK A B A AR
mEREAE S A, BL R AR A SR B R
TG REAE R I L AR K ORI R, R TR — 2
W AR S S 9218 SN ) R A I AR
V15H1DSC 2R &R b A R 48 2 A 34 d b ik
g, HILHASFAHERARTERZ, Ti, Cu, Ni,
Be, Itk B IES & SHI 5EG M &8 VIT
REWIR. WE4FTR AT S AL T HLATV LR Fh
Edh G4 MDSCI L, L. B2 3 d b s A
U P 25 SRR FE AR IR JOIRLE, A BIFRIC AT, T FITs.
Hop, HIEAES &SR3 B JIGRET, AT 5
IEFENTI9, 865F1922 K; AL 41 dE A& 4V IIFIR Kl B
Iy INT741, 787934 K, HAR UL 12, HIPI3ANR K

B 4 (MZERE) HIFIVIFREE & 4 IDSC il 2k

Figure 4 (Color online) DSC curves of H1 and V1 metallic glasses.

BEE TV 1B KRR il &R H 2R R A OGH
1TIR K, Ko & 20 me ¥k f & 43 A LA40 K/min(¥)
TFHE RSN T, TR TR KR, SR 5 R
AR REHMIER S S S A Tk 5, (22
e ARFH PR RS TR B K KB 12247 9 BA B AR
o A AR Dy R AR PR AR 20 B S 35 Rl DL e ot
FEH AL A FE R, i RAF I & & & Ada e
17N.

BB RS RFEEATXRD T, Has R KSR,
BEARE AR S EH MG ARG e VI BE 3N
PR, (BHIRTV L S A=A AL B 5 58 A
7. ES RS A S HIET,(E1799 K)iB KSR EI N
A AR S0, A /D 0 b AAAH (AT S5 0 B
1EMS U b, RS AR &S & SHIE TR R K514
AP 2 AR B A d A, TVIAES & 41
frgtiesc R R 2 THI. il o LS, HI
WILEA NFCCH, T VWA v & )& [Rl4k & 90 Zr,Cu
FH. B IR GRS ROXE N, Sk A TR R K,
KSR, — Bt FIBCCIE AR AR FING, Zr, fb A 4 7 3
AR, G AEmE S VIR T A28
(AL A ZrBe, FINi o Zr, A1, MRS H 2R B I i Ak 06 1)
SRR DR W, AR S S H AR R
AR D, RSPRE/D, X R ARG SHIE
INEE2 1 fb AL FE.

FHNE 3% 5 45 R anEle pror, I 6(a)-(c) F(d)-
O W NEG AR A S VIAERIESGESHILET,
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B 5 (MAIREE)ESE RSV S mMEED A S H1(b)E A FIE KR XRD A )
Figure 5 (Color online) XRD patterns of (a) traditional BMGs V1 and (b) HE-BMGs H1 annealed at different temperatures [43].

B 6 fEgidkdnt & VIAERAES S SHIEA R IR K TEMESE. (a) V1, 741 K; (b) VI, 787 K; (c) V1, 834 K; (d) HI,

799 K; (e) H1, 856 K; (f) H1, 922 K'*!

Figure 6 TEM images of traditional BMGs V1 and HE-BMGs H1 annealed at 741 K (a), 787 K (b), and 834 K (c) of V1, respectively; 799 K (d),

856 K (e), and 922 K (f) of H1, respectively [43].

T, T3R8 K J5 B TEM I I 35 BH 37 45 A3k XL 1407 559
Bl M El6H EITESRG RT LU Y, PIFPEE & & 88A A E
e PR EE A AR Afobr AL d A FR AT H R 20
TR KJE, EIVIHHT I Ze,Cutl L (El6(a)), H1FHTH
FIFCCHARI N it 2 A 5D (R R 43 BRI B /N 1Y) bt
FT(El6(d)), H1HFIAR R dib AR r AR AR 7 B2k T
V1. E6(b)Fi(e)VIFIH1 7> AL TH(787F1856 K)ik K
JaITEEE, E6(c)FI(H) AV IMHL 5 281 T5(834F1

922 K)IR K TSR, i BUACRT UKL, iR
B e HH R RS 28 deobn R B0/ T A% G AR
FeV1, RS G ST R G R 2.
El6(c)RI(D A RIIE X HL AT S 0T 46 Rz, Al
ARG K73 0 5 5 FP XRD RO AT 45 RARRT L. PAE4E
RERW], AR A e AL AR T B AR E
P, TR B A T A R oK S K.
{EFe-Co-Ni-Cr-Mo-B il £ 4 th 1 5% 1)
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FUMILR: EAFFBE &R E S G S (Fegos-
C00.25Ni0425cr04125M00.125)86—89B11—14‘3%/1%?[%[1&5&%57 H
[FRERILH 12 WS TN, UBEE A%,
WISCHR[4411 B2 BoR, 73 A HE (Feg ,5Cog »5Nig o5+
Cr12sM0g 125)soB 11 i A i B DS C 2 13/ il i
Y WA AR 35 45535 3R ©K 30 min,  XRD&5 5 8 HAT R H
N R b B ) SRR AT S B N TE R R S5 R 8 Sk
e b PRHIE, EBITESE 3G BB K G, A 5E4
mn . SCHR[44] B12(b)—(d) At B F 265 1 TR AR 45 i
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Figure 7 (Color online) Schematic diagram of transformation of
amorphous alloy upon reheating.
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Figure 8 (Color online) The viscosity of H1, H3 and V1 changes with
T,/T measured by DMA with tensile mode at the heating rate of 5 K/min
and the constant load of 5 MPa. The x-axis is normalized by 7, o which is
the glass transition temperature measured at 5 K/min [33].
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Figure 9 (Color online) Inverse heating rate as a function of onset
temperature of the glass transition normalized by the glass transition
temperature 7, g* , which is measured at a heating rate of 0.0833 K/s. The
data were fitted with a VFT-type equation [33]. The data of the first four
compositions are cited from ref. [50].
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Research progress on high-entropy bulk metallic glasses

YANG Ming', LIU XiongJun', WU Yuan', WANG Hui',
JIANG SuiHe', WANG XianZhen” & LU ZhaoPingl*

! State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China;
* Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China

As a new type of amorphous materials, high-entropy bulk metallic glasses (HE-BMGs) exhibit the characteristics of
long-range disordered atomic arrangement similar to that of traditional BMGs and also contain an equimolar ratio of
constituents similar to that of crystalline high-entropy alloys. Owing to their unique structural and compositional features,
HE-BMGs exhibit peculiar physical, chemical, and mechanical properties. In this review paper, we briefly summarize
recent progress on HE-BMGs and propose several important scientific problems that need to be investigated in the field
of HE-BMGs. Specifically, (1) the influence of high-mixing entropy on the formation of HE-BMGs. According to the
confusion principle, the more components are present in an alloy, the more difficult becomes the crystallization of the
alloy, and thus, the alloy easier forms an amorphous structure. However, it is determined that HE-BMGs have poor glass
formation ability compared with that of their traditional BMG counterparts. (2) High thermal stability and nano-
crystallization of HE-BMGs. HE-BMGs exhibit slower crystallization kinetics and have a considerable potential in the
fabrication of new types of high-entropy bulk nanostructured materials by partial crystallization. (3) Unusual relationship
between high thermal stability and poor glass forming ability of HE-BMGs.

metallic glasses, high entropy, glass transition, nanocrystals, thermal stability
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