F4a1E H M KA
2018 4F- 8 SURFACE TECHNOLOGY - 271 -

EBFEAHE R VC H3: CoCrCuFeNiMn
EHESRBEERVMALMHE
T, T8, TR, RES’, KEE', &S

LAt R DW=k MR TiESE, SO0 RGY5 065000;
2ARTWAKRZ MRNZSTIESEE, IR 100124)

M E. A6y ERNMAM AR ERILE EBAYIE RSS2 RIEEE, FFRNEE BRI M B,
A —FRERDBEE AL I SMAER T T T 0 AR RIE iR IE, F ik FARFETFRE
H A Q235 MA@ R A4 & B VC 3 7% 49 CoCrCuFeNiMn(VC), (x=0. 0.1, 0.2, BRI ) HRASLAEE E,

KA X SEATAAL, AR MEr. 28T 2Mbr. S48 T RMbt. SR AT, AIE & M

LR LR VA BAE B 4T - ¥7 . R CoCrCuFeNiMn(VC), (x=0.1. 0.2) % & 2\ & B &k A k48
(FCCI+FCC2 ) »AZ VC ¥3& 48408, . VC ZHALK ALK, TR MR R mE, V2 AR A
B, FHEFRHEERERT T, RICAAE VC 5K B REEF, KRR =4, F6R

i g A M REAFIE, E— AN (x=0~02), & EWREIE VC S mmitg. i€ £

Q235 MA@ R A F B FIEB ETARALH &t VC 38 3& CoCrCuFeNiMn & &2 A58 &, BB B 5 AH

Bk tEs, RAZA L VC AR T IRLAER

KB AMeSE; FETFRAE;, RISER; VC; MAMMALR,; HMAEE

FESES: TG174.44 XHEFRIRED: A XEHS: 1001-3660(2018)08-0271-05

DOl : 10.16490/j.cnki.issn.1001-3660.2018.08.037

Microstructure Characterization of In-situ Synthesized VC Reinforced
CoCrCuFeNiMn High-entropy Alloy-based Coatings by Plasma Cladding
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ABSTRACT: The work aims to prepare in-situ carbide enhanced high-entropy alloy-based cladding layers, study the micro-
structure and properties of the cladding layers, and then provide the experimental example and theoretical basis for further ap-
plication of high-entropy alloys and their composites in surface engineering. In-situ VC reinforced CoCrCuFeNiMn(VC), (x=0,

0.1, 0.2, mole ratio) high-entropy alloys cladding layers were prepared on Q235 steel substrate by plasma cladding. Phase com-
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position, microstructure and microhardness of the cladding layers were investigated by XRD, OM, SEM, TEM and microhard-

ness tester. CoCrCuFeNiMn(VC), (x=0.1, 0.2) cladding layers were composed of solid solution matrix phase(FCC1+FCC2) and

VC enhanced phase. VC was in granular or petaloid shape and mostly deposited in the interdendrite and only a small amount

was precipitated in the dendrite. From TEM results, the interface between in-situ synthesized VC and substrate was clean with-

out any other reacting products and conformed to the interface characteristics of the in-situ composite material. In a certain re-

gion of (x=0~0.2), the microhardness of cladding layers increased as the VC content went up. In-situ synthesized VC reinforced

CoCrCuFeNiMn high-entropy alloy-based coatings can be prepared on Q235 steel substrate by plasma cladding. Cladding layers

have a good metallurgical combination with the substrate and in-situ VC plays a significant role in strengthening cladding layers.
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Fig.1 XRD patterns of CoCrCuFeNiMn(VC), cladding layers
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Fig.2 Metallographic structure image of cross section of
CoCrCuFeNiMn(VC),; cladding layer
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Fig.3 Microstructure of CoCrCuFeNiMn(VC), cladding layers

#& 1 CoCrCuFeNiMn(VC)/sZ = EDS 4R
Tab.1 EDSresults of CoCrCuFeNiMn(VC), cladding layers

mol%

X Region Co Cr Cu Fe Ni Mn v C
0 ID 6.1 6.2 39.96 8.86 18.95 19.93

DR 19.23 20.68 5.42 20.79 17.05 16.83

ID 6.80 6.78 40.15 9.28 15.28 14.70 0.14 6.87
0.1 DR 16.33 14.08 4.88 28.18 14.23 13.24 0.08 8.98

1 0.81 3.85 1.30 2.52 1.13 1.15 40.26 48.98

ID 7.31 8.15 38.06 9.46 15.34 14.88 6.8
0.2 DR 14.85 13.42 5.34 28.9 12.21 13.1 0.25 11.93

2 1.82 3.48 4.58 2.02 2.40 44.90 40.8
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Fig.5 Microhardness of CoCrCuFeNiMn(VC), cladding layers
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