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Fig.1 Schematic of working principle for laser cladding
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B2 CoCrFeNiTiAlos HEAs %2/ TEM A

Fig.2 TEM images of the CoCrFeNiTiAlos HEA coating:
() TEM bright-field micrograph, (b) high resolution
TEM image and SAED patterns of the marked bccl and

bce2 phase boundary area in Fig.2al*

FIBCEIG AN, bee2 FHAT Laves A BRI D . 45 1%
B, /D& Al T CAAEAG IR 2 SR oRL, B2 iR 2 1T
Tk Ay 2 e, Hodh CoCrFeNiTiAlg sHEA 35 2 7E A
SEIG AT ) 41 HEA WRE R I H S Mk e, 48
= 7 AISI1045 4R 1) K TH 1 g -

Zhang 25 0U% O 5 7 BOR1E AISI 304 ASH54K
FM#) 4% 7 AICoCrFeNiSi HEA &2 . Wi Ft 45 £,
AICoCrFeNiSi HEA &2 bee #4544, Si Je RIAfRAE
Fe-Cr [EVAfkrh, FECRAMEEIAE, WRZMALH %
JE ik 1.07>10" m 2. DR, 3 I [ i AL A A A g
1, RERE T HEA WRZEMRMEERE, Higm 7 ILm
BE 1, WA 2508 4 BE R BE . I 4h, AICOCTrFeNiSi HEA
IR )Z1E 3.5% NaCl ¥ 5 it Jig ph AR A1 T AISI 304 A
B (B 3). Z8 BERTIR, WO E BOR B & 1)
AICoCrFeNiSi HEA /2RI R & i B 14 A Ji
T

Gu LR Bt B ARG & T &AM TR
(] MgMoNbFeTi,Y, (x=0, 0.4%, 0.8%, 1.2%) HEA
BE. GREWH, BT HEA BREHRHFAES C 48
BEEM Nb A1 Ti ek, KIIREHR L feo 450 1w
EW(ND, Ti) Co FINFE L Y BIE B E A S m g, S
W bee AH 45 #4917 B bee A5 AR, T fee 450 —H
1E7E . MgMoNbFeTi, Y1, HEA & 2 (K- % & 1 hd i
HVos 85, #1910 460 MPa, LRI Y B HEA & E
B 2.7 5, tE AR 5 % LA . MgMoNbFeTi,Y;, HEA

&3 AEEHAFEATT AICoCrFeNiSi HEAs )2 K2 1 & h SEM
R

Fig.3 SEM images of the corroded surfaces: (a) stainless steel
substrate and (b) AICOCrFeNiSi HEAs coating™*¥



%52

FHL K NS SRER & T2 RIR <737 -

WEM B RN, BEAA R R B o, wm
Fi Y IR E T OHEA B2 B b, H
MgMONDbFeTi,Y g HEA ¥ 2 [T J5F i itk B i o ok,
Jiang % DSV EE 7T T W oOL 4 E BOR # & W
CoFeNi,VosNbg 75 1 CoFeNi,Vo sNb 42 1 BE 54T N o
SRR, WREBA R B, FE R SR
Y59 304 RAFARIEARTY 1/3. Wu 5L 57 T80 1a 8
Fi A 1 % ) FeCoCrAICuNigs HEA &2, o i ikl i
{H°5 6360 MPa, % /b2 Rk 6.6 fi% .

OGBS BARSI & HEA R E, BRI, A
P, AR RMK. BREHARE. RESEAZ
254 805 . IR 2SR A/ LR JE oo 3 O b i
%, MORIRN 2 JORL R AR Bl R 2R . RE
TR G R BN HHAE (40 Laves #HFT (Nb,
Ti) C) X HEA IRZRIMERE . i BE 1 W Jig e bk 55 42k
Respmi ok, HIXHHMF AR L. R, KT
HIEE T2 SH00 HEA IR 2 ZUR1VE BE 52 1 7T 72
B, WEMKEFLTEOTR . BOBEREARS
HAF R OL 2 1 HEA 1=, &1 HEA IRJ2 AW
1E N FH A SR EE B R X

2 RBURRKR

PEIR A (thermal spraying), J2 35 F FH # i
AR REHREM RN EBOIRE, FH&EEAR
B IEAIRZS B3R 2 4 RE 55 Ak e i /N kL, 5 B 21 Jm
HE 7K 200 /DN JIURE P S 8 6 1 % T T A B A R T M 1
WE. ABREARM AN Tk — 258 7k
5 o

Large size powder

Adhered
particle

Small size powder

Bubble

¥ .,

@]
*/Iicro po

Unmelted particle

Splashin
re P g

Large droplet

e\
e Fine droplet

Tian 2Z5MLR KA S8 TR TR LE 316 A E54H
Fetk E# % 7 AICOCrFeNiTi HEA X2 . W R,
AICoCrFeNiTi HEA IRJEZHfF1E 2 Mg &4 & 772,
— b R g v R R P AT R T s R 2
HT# LS TR ERERES. MEdsa 2Rz
PR — R EELE G TN, MNRENSGRER EEY
PGS A LR e S E VAR BE.E I B SR O E AT A
RG4S G X IR B RAERR, WK 4 FiR.

Wang™ 4% S 45 B T AR BE R BOR KA b B T
% 74K NiCogeFeo CrySi,AlTio, HEA IR )Z, I
JEIORE R, BN SE. Mu SRS RS
BRI AR #] % T AICoCrFeNi HEA 32, RJ2
FEHH bee A feo AL, BEH —LEMD A
RN E&E TR . EEEBREREY, 2H &R
A A BRIF BENL A AT AR IR E R, AT 1k ™ R
F B, R 48 S A 1) ) ek e 2 3R T RRURLAR
Jr BT AT i EE T A . b4h, AlCoCrFeNi HEA
W BB W . Bl S T ES
Al 375 AICOoCrFeNi HEA )2 K UF TR B% 4 A0 i IS
T

Xiao ZEPUSR KA S8 Wik R, i 4%
H, i &% T FeCoNiCrMn HEA &2, JExt HtiT 7
Bk AbER ., WFF A BL, FeCoNiCrMn HEA ¥4 2 N5 —
fec WA ARLEN, JFE&ADEEMLY) . BRI Hy fiE
M 3 L/min #01% 6 L/min i, Wii&2A FeCoNiCrMn
HEA RZMEBEHEBEM—F, HEd B KL D
FeCoNiCrMn HEA ¥ = IR B Mt K B2 4 v (AL ]
503X /& I Ho Y3 (138 In AR Kb B & T 1 2 A

Spreading c
«— i e
d

Spreading

—

Shrinkage pore

«—

F

Block A =

Adhesive

Substrate

Block B Adhesive

B4 U2 S5 A B i 2 T 1R =

Fig.4 Formation schematic of the coating structure and the tensile fracture!®
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Fig.6  Schematic of working principle for cold spraying
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Fig.7 Optical micrographs of un-etched cross sectional equia-
tomic CoCrFeMnNi HEA coating layers after heat treatm-
ents!: (a) 550 C for 2 h and (b) 850 °C for 2 h
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Fig.8 Schematic of working principle for magnetron sputtering
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Fig.9 SEM images of cross section and surface of CrNbTiMoZr
HEA coatings deposited at substrate bias of 0 V (a), =50 V (b),
~100 V (c), =150 V (d) and —200 V (e)P?
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Fig.10  Schematic of working principle for electrochemical
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Fig.11 Polarization curves of CoCrFeMnNi HEA coatings in
3.5% NaCl solution®*(A: C022.20Cr7.23F€27.38Mnas 15Nis.o5;
B: C017.62Crg.01F€3076Mn3s 83Ni7 78, C: C015.02Cr9.9aF€24 75-
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Research Status of Preparation Technology of High Entropy Alloy Coating

Qi Yanfei', Ren Xigiang®, Zhou Jingyi', Wang Bo? Li Yungang®
(1. College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)
(2. Faculty of Materials and Manufacturing, Beijing University of Technology, Beijing 100124, China)

Abstract: With unique design concept, high entropy alloy coating has excellent mechanical properties and physical and chemical
properties superior to traditional alloy coating, and high entropy alloy coating has strong application potential in many fields, which has
attracted extensive attention of researchers. In this paper, the recent research progress of main preparation technology of high entropy
alloy coating was reviewed, including laser cladding technology, thermal spraying technology, cold spraying technology, magnetron
sputtering technology, electrochemical deposition technology etc. The advantages and disadvantages of each preparation technology and
the performance characteristics of the high entropy alloy coating were analyzed in detail, and the problems in the research process of high
entropy alloy coating at present were put forward, which provided reference and guidance for the follow-up research, application and
development of high entropy alloy coating.
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