MRS S M 2022,16(4) :626-636

Materials Research and Application

http://mra. ijournals. cn

Email:clyjyyy@gdinm. com

DOI:10.20038/j.cnki.mra.2022.000417

MIBSBAREREE EREMFEEEE

FElEZ " kA,

&

PN

&

Epvi

LSRR

(1. N B AL TR 2B, N 32T A3k 0140105 2. v B2 B 22 JH Ak 27 By B0 i A R R 45 5 17 47 20 05 52 06
L H M 7300005 3. 2N ZZ K 2E b2 S AW TR2=BE, Bl 220 730070)

RE: G S22 E0RRGSFEGIRGM ™ E A SR LG8 BN J s R AN 45, IR 2 B
H A S )RR L AR S B 0 A R EAARUE M TR e TS R AP PR R A O RS G Y
Ve B &[] 2 11 VR J2 /IR AR 45 5 o 2 5 B U 2 /B S S L T A Y
ARRIPERE , B2 0 T e fh s i 4 7018 2 SR A BRI R T 0y o BB a8 T MBS G B2
IS Sy Sy S 2 SRR P A e L ERRR RE e TS IS ok A E R TS A BB B AT S R O R BT R R A R
B PR RE ik B LB, d e X i U R SR A e BE U2 R ST S R A W ol T T B A 4

Rk KT I BEAT T — BB

SRERIR - N G VR R S B 5 A B RARRE P 5 T A ok T

& 42K 5 :TB443 XEPRERD: A

XERS:1673-9981(2022)04-0626-11

53483 B BB R [ ORLG  AF L W) B OO RR A e TR R B RE AT S B R (D). APRMIE ST 5 L 2022, 16(4)

626-636.

YAN Jubo, LAI Zhenguo, TAN Xin, et al. Research Progress on Properties of High Entropy Alloy Coatings/Films [J].

Materials Research and Application, 2022,16(4):626-636.

B 4 MR L AE B AL WOR S F MR A i K BT
Pharh 328, & 1FhE 2 Fp E 2 e R & &, &
Ao—AMEE TR PHEELEZLEASHME
FEIRRENEW A2 (HEA) ™, Yeh 1| k£ &
A& RS 54 54 L b 55 B AR 5 ) B R
I ETEMEEER B ICRWIE T EH SRR
5%—35%" . A B TR A I vT DL A A B
FERAHBIE R, S A S EREEGENIBET
SRR LI R TC A

MR8 25 0 A 4 00 58 SCRT LA A5 A
SNZEXRREGSFBUEN M RZ 2189
FBCAACNE X R I A e R A X e B 1) A
FEAT = 05 5 4 AR G 4 H A T v 0 s R o kA
AR E M T b R TS T R (R T e
G AR S AR B VR BRI VLT R
A A Y AR A B, T8k HEAT AR A A
550 o U U2/ R RT L TG A A A )

75 B #7:2021-10-29
EEWA P EFE B AR RUHTEE 25U H (2017459)

FHALAYPERE , TR 2 2 4R R el & & R T
W 2 R S R Sl w2
5 XoF G 4 1) 9 THT AT b B, T LUA RO R A A
PERE. HAET, & S IR JE AR BT g —
R R LU S R B S S
IERC VAL i SR i P U ) 1IN W S | B
ENUIER R SR E e N VALY

FR A S R R E T SR E S IRZE/
PR 4 5L T 4 AN T RE 2 JT 2K T RE B4 AT SRS 0, s AR
Ha b Z R0 R R R AR E RN N TE G &R L TR
T G G IR R R BRI FE AR TR
HUMREILR", i Z XA G RGP AL s )
A AR T S A R LR AT TS . R
Gl i 5 IR IR AR I M B Ty A ML A
POV R A IR R/ RS R R
J5E A BT 5 A < A AR AR B B O T LA
(ERIDR> S ol R (L B o i i W S

EER A EEE(1998-) , B 3L A BRI T 055 A, E BRSO 17 A il 5 Bl B, E-mail : yanjubo1998@163. com .



B 16% iAW

= B 45 ) B ORI DO RR S 5 2 U 2 /v RE AT 7 ik S 627

BEUT AR UL, X T A A R 2 SRR R BT
WEFEATIIR A o A R 58 35 S BT o

T A < TR JE /AR D) RE Uk J= T i i B
T E RN AR TR IR /IR oA
RL R R O SRR L T LA
TOVRURIZ (IR KOHEZL TR 2 A A A o i o 2% = %
AR Z R R IR E R T AR
PR ISE i A 5 PRk IS e A T D A e i 5
Jr Y

MR G U2 /MR A RE SO A X 2 R A
W B TR R IS R BE B PEAE  PVRE TR RE
TR JB5 bV BE LT R REEAT T LRk BB T AR 7
M DA i 0 5 0 )2 /TR A PR RE , X v A <
URJZ /WA BE 52 T 04 S IR LA S HL B R AT A B, fe )i
Xt i e R /I R O 14 e JRE 7 1) LA R T Sk
T RE,

1 SHEERE/ERNERE BAER

B

T G 4 LA 1) s AN 2% 0 B R AR
INE R A VR )2 /R ) AR 45 R i 3R B Ok
PO [ V5 R 5 R B AR S A AL T e E T 4 e )
LB, M2 FE 0 a 40 IR 1 R [ A
LTI EMERZ & F N RNE TR AR
], o7 4 04 A% s B AT B ML, e 4 B B 1Y
[ES RS Py VA S V= B =) AT R 1Ry 2 A i N ]
i G 4 EL A R o R R v B R A R O A AR
JZ /R RS EL A v R R LM AR
1.1 SHEERUEENEEMEERENHR

T A& A 4 TaN?" (CrNPHI NDN 4 B
Pt S A B R M AR R R 2 A o 2 R OR R Y
I ACER A S SRS SRS S tEae. #l
o, Yeh'”™ 4 DL FeCoNiCrCuAlMn (HE7) Hil
FeCoNiCrCuAl, s(HE6) R ¥ A4, 8 1 e A7 v i o (1)
AT O AR A 4 I Y B R, G b HE6 AN
HE7 4 4 W 5 4 8 35 4% 91 &y 4.4 F1 4.2 GPa, T
(HE6)N I (HE7 )N 78 5 i) £ e B 3 43 3 24 10. 4 il
10.6 GPa, i FE 2 /0% A 4 % B A W A% K.
Khan'®' 25845 7 (AICoCrCu, ;FeNi) N i 5 , & 3 A
SERAPEM AR ) A 25% B, TR &
T A 4 B A B O L X EE R O FCC
A BCC MR A 577 fb AR S5 4 28 S 38 43 F S AR, dbkr
a1 7% R 5F 1 130—150 nm F#EAK ) 75—85 nm; %5 —
DL BEE SRR A S RN, &8 Al S ek

i ALO, A AIN, B b HoAh — o0 A Ak 9 R A AL 9
(4N Cr,O4HT CrN) A 25 52 A Bl 22 38 0, 33 %o 336 i ) it
JE R m B — 2 1 DTk .

Cui ™4 DL AICTTiZeH e & 0 & 4 W #0413 1
MR RS S A S AR, B 1A AF
RIHEF T (AICrTIZeHD N B A J1 22k fE . A
TR AVE 2 A 2 M ROR e R 54 B, S A 4
I H A Fe A 1 T 24 R e B 1 v TR O R 4
J& AL A T 2 [R) A & 5 AL SO 5 (H R BE 5 AU
T Ak S A, G A THE I ) R R SR AR T AR R
B, 32 2L I DR R B R o S IR D, 2o e A T
RO RTEIY ALY 540 T M %
T 2 Ak 00 1) L W S, 0 S (S A AR T 9 I Y 0 S
R BB T BT WY R R, DT
4 G Ak B Y 5 R LR A AT T

40 360

/é\§

Modulus / 1320
/i‘
; :

36

w
o
1

T

ﬁ/T Hardness

Hardness/GPa
()
>3
(=)
*®
S
Modulus/GPa

24-
F240
20-
{
16 200

0:1 1:2 3:4 1:1 5:4 3:2 2:1
Gas flow ratio of N2 CAr

B AREA#EET (AICTTIZIHD N &5 & 4 A fk
JIES P R R A A 12

Figure 1 Hardness and elastic modulus variations

with N,/Ar ratio of (AICrTiZrHf) N high
entropy alloy thin films
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high entropy alloy films
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Research Progress on Properties of High Entropy Alloy Coatings/Films

YAN Jubo'?,LAI Zhenguo®, TAN Xin', WEN Xinyu**,ZHANG Bin*
(1. Inner Mongolia University of science and technology , College of Mechanical Engineering, Baotou 014010, China;
2. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences , Key Laboratory of material wear and
protection, Lanzhou 730000, China; 3. College of chemistry and Bioengineering, Lanzhou Jiaotong University,
Lanzhou 730070, China)

Abstract: The mixing of multiple chemical elements of high entropy alloys will lead to high mixing entropy,
severe lattice distortion, slow diffusion and ‘cocktail’ effects, which shows different characteristics, such as
excellent mechanical properties, thermal stability, corrosion resistance, wear resistance, oxidation resistance
and compressive strength. Combining the design concept of high entropy alloy with surface technologies to
prepare high entropy alloy coatings/thin films, which usually show similar properties as the high entropy
alloy block materials, or even better properties than the high entropy alloy block materials. High entropy
alloy coatings/thin films have great potentials in many application fields. This review paper focuses on the
recent progresses of different ways to improve the hardness, elastic modulus, thermal stability, corrosion
resistance and wear resistance of high entropy alloy coatings/films. Finally, the future development
directions of high entropy alloy coatings/films are prospected.

Keywords: high entropy alloy; coating and thin films; hardness; elastic modulus; thermal stability ; corrosion

resistance ; wear resistance
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