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Preparation and Characterization of the FeCrNiCoCu(B) High—entropy Alloy Coatings
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Abstract: Two kinds of high—entropy alloys coatings of FeCrNiCoCu and FeCrNiCoCuB were prepared on AZ91

magnesium alloy using the high velocity arc spraying technology. Microstructure and mechanical properties of the prepared

coatings were observed with SEM. XRD and hardness and strength bond testers. The results show that the two kinds of

coatings both exhibit compact layered microstructure and the phase lattice type are both FCC, the micro—hardness of the two

coatings are 408 HV and 346 HV respectively. Bond strength are 36.9 MPa and 33.6 MPa.

Key words: high velocity arc spraying; high—entropy alloys; coating; microstructure and properties

0 51 &

A b2 HERP B RE S
FHEE LR PR Sa, BETEERL &
TR0 0 B S BT B T 0 < H A S A M e B
1 GORATH Y RS DR SRS SURFAE
AR R i W ek
BACFR S PERE R R T R & BAT IX S L
WIPERE , UAERZ B E A Iz fH
A P A T 0 < e O 5 S BR T B A  A
Bl 5 RAE . PBHREIA R — M BB
AR, WEIRAREE IR HEAR 2T J5 B AT P BE 5 iR
A, ABHE A RAOR B BTES . SO
g% v A RLOIUBE IR SR AN R 4 B 4 Aok, R
Weis HEA: 2011-02-18; &M HEA: 2011-03-04
E & E : *FER H AR5 45 H (50735006,50905185); [#5“863”

%155 H (2009AA032342)
EE BT HMEQ988—), B, WEHTMA, Bt

IR IR ARAE AZ9L B/ ERmEI& T
FeCrNiCoCu #1 FeCrNiCoCuB WM BN &L K2,
ST T HA AL FERE AR ZH 2

1 REMHRTTE

1.1 FeCrNiCoCu(B)#ith &2 #1mohl &

R AL ok K 2% 1 2 D RE 25 8 2244 iR iR
&, T 4 FhAS W LS BE LG BRORYES 2248, 43 0 G
BHh15. 25, 35, 45, HENdmE1l,
B ZZA AMER 2 mm. Hil & T FRmE 1
FiR, KKA: @ WAk EHR U
Q@ A WA R g w85 A @ i AN E] U
it @ CHEFMAN U A sl 5w i
BEHEHO; @ 0O MHAME B E R 2B
PR, BATE— & HARMIN 220 . 2244
ML 7SR 2K 40 %~43 %,



4% FeCrNiCoCu(B) Ryl £ i 2 I il # 15 AL 71

1 LM S

Table 1 Composition of cored wire materials
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Fig.1 Schematic of producing of the cored wires
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Fig.2 Robot high velocity arc spraying process system
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Fig.3 SEM photographs of the two high—entropy alloy coatings
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Fig.4 EDAX patterns of the two high—entropy alloy coatings
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Fig.5 XRD patterns of the two high—entropy alloy coatings
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Table 2 Vickers hardness values of the two high—entropy
alloy coatings (HV1)

WM F WA FHE
FeCrNiCoCu 442 389 397 457 355 408
FeCrNiCoCuB 338 317 385 370 323 346
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Table 3 Bond strength values of the two high—entropy alloy
coatings (MPa)

WEMF WA fE FIE
FeCrNiCoCu 356 388 333 41.6 356 36.9
FeCrNiCoCuB 324 317 358 322 358 336
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