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Fig. 1 Distribution of alloying elements: (a) Traditional alloys;

(b) High-entropy alloys™
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Table 1 Influence of alloying elements on properties of medium and high entropy alloys
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Fig. 2 Schematic diagram of thermal spraying process "

SNIERHERE | FLBR% | T &i\ﬁﬁﬁa\h
VPR A | EE BRI i A R B R A
ég%m“u%aﬁ%%%*ﬁ%ﬁﬁﬁﬁEﬁ
BRI SR TR R SRR A SRE R
W BIR AR Z —, H R B 55 B 1A
TRIEAL B IRAL L . i FIZ R IREE 1T 34 10000 °C,
X il 15 45 B T I 4 JL T AS 52 3R AR B R BR 7
Wang %7 5% K A5 8 7 BER(APS) £ R, 1
15~25 kW AN [A] T 2R 25 F il 8 FeCoCrNi i
SIRZERT, A EERR R — AR, A
TE15~25 kW UPRIX[H] N, IR)Z % SWOR TR IE
I WA TR A 25 kW T, BTl 45 (%) FeCoCrNi
HEA 2 7E WA FIRBUE AT EERE, soRs
JEE 82 2 B0 M 0.61 £ 0.02, JE 451K H(5.32+0.02) x
107 mm’/(N-m), BEIRTREE H(88.1+10) pm, 347
U2 B BEIBLA RO, IO S B AR Bk B | B
VAR L) S IB AR I 3 R IO 2 T AR
FHAE W 5 1k, 78 304 R85 A L1k 1 il &
T FeCoCrNiMn = 1 & 4 U )2, 18 FH XU 46 fir 4
(XRD). figii(EDS). A5 (SEM) 55347 7 ikt
FEHAE 3.5% NaCUATR S 2 B F oK AR Eofar B i
JEThEEIAT Ny, G5 A IR B R A L
Ph EZR BB, I HIREE B A L5 Rt
JE P RE . T Mehmood 25 45 Y T — i IE 1l 25 A
B EWRIZHBIG O, el A B R ik
4 NiCoCrAlFe HEA M3k 24K 3161 11 F 1i, FifiJ5 78
1mOCF Rk 4h, {HHSEMHIXRD X} HEA V)22t
117 A4E, IF B AE3.5% NaClAr 5 b LIRS AR
kﬁﬁ%m%& TR TR, SRR Bk
BEEWERZRE, (AR &S BORET A
b, JRIRURIZ AR L T (bee) FTALL L5 (fee) 1Y
1RA HEA 254, [H3R K5 R M fee, bee FIOMA,

x2 ABRPXESENRERENFNT
Table 2 Influence of key parameters in thermal spraying

on coating quality

TEBE XRIZNEm BTk
B0 Bl N =4 U 7y Py A7 N3 63 I
HiE HE; BRI SRR AR B RE, Bmagl  [25-26]

L
e Y FIRIZIEE, WRREE S Z AR :
WRIAE e, e A A )

SEM W M ALROR, K

oy SLIDE TAELL MR, SRS 2 [29-30]
MR A A

o ETORETTRR TR R,

WIRERI e o, 52 FEORERE [31]

vH
e L. SR

IFHAB R 2R 0.83 By AR i o

FRXEWER (DS ) AR A EE > &, Liao %™
W 257 2495 3 R K 85 I i 45 T CoCrFeNiMn 15
WA EWRIZ. Liao % W BIFSE 5 s E TR 2 A B 1k
e L, Friil s iR 2 a5 rh L E gk 2 A 5 48 A
ey, H G RE 20 4TIHV , JE IR I S 0
PERIGE G B, MR )2 R F 2 5 R 2R 2
Fa) A T . W S IR T 3B AR IR 2
AW, S5 RI: Z9 600 CIRAJE, IRIZM T
TRRERE [ TH =2 551HV; 2438 KR EE £ F] 900 °CHf,
T AR A KIS, W2 I [ 2 29 307HV
{RBCRT RUZ R 4 G i AR BT, WRB AR Al
R B
2.2 AEES

PRIER(CS) S — A &S B L R T 22 D Rgfk
MR, B LR AN SUA, 75 5~45 pm
(A AR RIURE, DAV IR 5 s o A, i R 2 A
IVETE, JFDIBUE UHERRZ, 58 1 = 4EZ 0
i, JFHE R ERIE3FR Y, TR BRI AR

113



Total 197 o TR REE 1971
Wl
A it Je TR
ey S " .
L X amane o
SRRV
. HJE
- 573

BIRIERL S
K3 CSARGURER KL TAER

Fig. 3 Schematic diagram and working principle of CS system ™
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Table 3 Influence of cold spraying process parameters on
coating performance
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Fig. 4 Schematic diagram of laser cladding technology[m
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Table 4 Influence of laser cladding parameters on the
quality of cladding layers
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Fig. 5 Schematic diagram of PVD magnetron sputtering method ™
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Table 5 Influence of process parameters of pulsed laser
deposition technology on coating properties
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Table 6 Influence of electrical discharge deposition process

parameters on coating properties
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Advances in Preparation Process of Medium and High Entropy Alloy Coatings

WANG Caorui'”, XU Shanna', MA Zhenduo’

(1. College of Materials Science and Engineering, Xi'an Shiyou University, Xi'an 710065, China; 2. Xi'an Rare Metal
Materials Institute Co., Lid., Xi'an 710016, China)

Abstract: With unique multi-principal element alloy system, medium and high entropy alloys exhibit a series of outstanding comprehensive
properties: not only do they possess high strength and hardness, but they also have strong wear resistance and good chemical stability. In high-
temperature environments, medium and high entropy alloys can still maintain stable structures and properties, and have excellent oxidation
resistance. These properties make them widely used in aerospace, electronic processes, mechanical engineering and other fields. Due to the
precise formula and uniform mixing of multiple elements involved in preparation of medium and high entropy alloys, there are extremely
high requirements for purity of raw materials and accuracy of composition contents. At the same time, during the smelting process, in order
to prevent problems such as composition segregation and non-uniform microstructure in medium and high entropy alloys, it is necessary to
precisely control smelting parameters to ensure uniformity of the alloy composition and stability of the microstructure. This review sorted out
a large number of domestic and international literatures. It summarized composition design of medium and high entropy alloys, and discussed
preparation process of medium and high entropy alloy coatings and influence of process parameters on coating quality, providing references for
innovation in material composition and structure of medium and high entroply alloy coatings.
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