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Composite Coating Prepared by Plasma Alloying AlCoCrCuFe MnNiC, High-entropy Alloy
on the Surface of HT250 Cast Iron

LU Jin-bin' , PENG Zhu-qin’> , MA Ming-xing’ , LI Jun-kui’, QI Zhen-dong’, HE YA-xun’

(1. Suzhou University of Science and Technology, Suzhou 215009, China;
2. Zhongyuan University of Technology, Zhengzhou 450007, China)

ABSTRACT: Objective To improve the abrasion resistance of the surface on cast iron by plasma alloying high entropy alloy coat-
ing process. Methods High entropy alloy coating was prepared on the surface of HT250 cast iron by plasma alloying Al, Co, Cr,
Cu, Mn and Ni powders in equal molar ratio. The microstructure of the coating was studied by SEM, EDS, XRD, and its micro-
hardness distribution was tested by the microhardness tester. Results Due to melting of a small amount of iron, the atoms such as
Fe and C dissolved into the coating to get AlICoCrCuFe MnNiC_, the thickness of which was about 0.2 mm. The mixing entropy of
both the composition and the microstructure of the coating distributed in a high-medium-low gradient. The microstructure of the

coating was mainly composed of high-entropy alloy dendrite and interdendrite cementite and o phase etc, and the coating contained
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mainly FCC, BCC, Fe,C and o phase. The microhardness of the coating was about 350 ~ 600HVO. 2, which was significantly

higher than that of the matrix (200 ~230HVO0. 2). Conclusion The composite coating including high entropy alloy and carbide

could be formed on the surface of cast iron by plasma alloying, which improved the microhardness of the cast iron, and thus helped

to improve the abrasion resistance of the surface on cast iron.

KEY WORDS: plasma surface alloying; high-entropy alloys; microhardness; composite coating; o phase; cast iron

A R AR R T H B S R T L 2 R
TCLH R, AR R e | T o O T R ok e bt AR A A AR
MLEEAYEREZ RIS E T R TR R I R
TP RO B2, H B AST T T8 A i 40
SEJF RN S T 4544, AT REFEA AL Al /ME &9 40
Kl AEMEDT ) EHRTA SR M TSR MR
TSI —E W &R URIZ AR, AT 4 J8 4L 2R 1
TR A IR A WIERIE, BB 5L =5 T4 iy i 5 4 |
[ R = P o LN e W N = M S N o g
MR E & S A SR E R R Z — R
FIEHEBAR RS WA SREME L FHRE
WO CIEE TR WC Y FeCoCrNiCu &4 4
TR, KR WC S 4 e, B A Bl Anfe, 2
MR A TEXHEOEME T FeCoCINIB )2
HEFTT 900 °ClE KANER, & BUAT H T BURLIR A FE IR
f9 M, B, 22 1000 °CiE KALBR #5758 R Hulk M, BT X1
RARVFT TiC Mok & & 4, I T TiC MIEAL A
AL, 4 R S REERES A B LA S S 4
HREY ) Lin W H S8R R #5754 T #— FCC
45K FeCrNiCoMn (R4 7 4 , 2818 AL BEAR T it b
G R A A 4, & BH i IR 2 5 o B 170 9%
FPFA Hall-Petch 24201 SRAEFRR FI 45 B 70 FE
0235 4NELAR A BT T (CuCoCrFeNi) 95B5 & M4 4
URZE B TR R R SRS SR O S
SAEAR FENE R RS S T RE S SRE, RE
(TR B 22 o - ALK 6 B AR 4k, B BCC &5
F'12 | Sheng guo R JH ¥ #5141 Al CrCuFeNi,
FR A A, KRIZ A 4 W EEEAT R iR T I T 26
felri) H ZEHR A0 3 AL S RO 2L

V2 Z B2 R R ki, 4 S R R
i BE P, W] DA 5 2k 32 T o A% = B A Tt S TR )2 L (H
HEHEYRE A ST & Sl G SR E R WIRE, %
BRIIA SR BT S R AR, F BB A R
[ C M Fe JLER , 17455 TR 5 TS /EECKR,
SNHARFEAAR = ARSI A IR Y Fe AN
CHEAWRIZE, Ll 1 2 & — 2 it Fe M C TLEM

1 iRLe

1.1 &%

WEFA4E 99.9% [ Al, Co, Cr,Cu,Mn,Ni B4
JEA S ARLEY/NT 50 wm, FEARATRS HT250
Wk, A e R e HER A TG U BRI BR S

FHEREEHLKG 5 B /R LY &2 T8 My AR A 395, TR
TEL AL FRAY HT250 P54k M, IR 20 KA N T ~
9 mm, R EEE K 1.2 mm, IIFAF] 200 CHET

X P9 EE 4 R A R HEA T A B P R A & ek
P, TAEHFEN 150 A, TAEHRE N 27.4 V, [ Ar X
VER AP B B SR AR SR IR R 18 m’/h HLES
ARG R 2.5 m'/h, BEWERE TR TR N 7 ~ 8
mm,E#ﬁﬁF{‘j\j 160 mm/min,

1.2 kA *

Tl T A2l )Z 8IBGKARE , il 4 A iR, XF
WIZIEATHIMTEE IS, 4% (IR 50) W iR
RSB M, 78 ISM-5610LV 4 i 5% FRsa ke
HIZHZ R 18 kW ## D/max 2500VL/PC &I X 4}
LRATEHU MR 2 AR AL R, 1R )2 0 f R 3 R
FI HXD-1000TC Y 8 i B 1, 2% 2840 200 ¢, I3k
[BJ#E 0. 1 mm, REFRTE] 10 s,

2 FER545H
2.1 REWALR

KA A B ORI A 2k T2 S50 #
HT250 $58K B FARAT T RIBOLH EZMkLr
WAL A ZL B AlCoCrCuFe MnNiC, & 42 18 2,
Bl 1 A a2 Eia s e,

Bl la A5 E 1A iRz 55K A ik
TOZH Y, v LA H B B A = X8, e I T o 5k
TR AT oA & D X B TR)E . AR
A REBY RS ILER 1, EFN Fe M1 Si, C LRI FIFH



Fa4t HoMW

Pl

FIANRE  HT250 PR 45 8 T2 41k AlCoCrCuFe MaNiC, B4 4 AR 2 .15 -

BN, KRR

Bl 1b A3k I DXCORN R 23 i R |, AT LR
A X R R RR AR R LS, RIETRE
B AU MR 25 2R (% 1) I, 2R H Boltzmann %
W ARG AS, M 1. 8141R, A B &
o

Bl 1e Mia Al 5 R 06 A )l I X, C Ak Bl 43 U
21, CHARBILREREM, i T8 AR B A
Y], R R A7 0 B 43 300 3 i o5 A IX sk, Lk a5 e
ik, EEBEFIMERT, B D kA Skt ik
TER IR E T A S50 A5 P v A0 5 A48 Wi i) A8 253
ik, M7EIESE S 73 C1 %A G, X F 2
EJIZ S B e A G

%

e BELHE

B 1d Ry I X 2O 50, 52 B I 0 A A i 4
21 FEA DL 0 Ni, Mn 25600 Fe 98 G IR 54 4
[ 3fe FR AR 32

Bl le MiR)ZE IS IEX AL, AT LA B
mn AL B 2 RIEREL R E i ok
GEIL(F 1) AL IR AW 1.8593R, SE2AFA R
BEBSY . B F SRR SR (£ 1) K,
HAEH Cr,Fe LG, W2 LR EZ &S
SREPRIEEY  SHERRICE Y (B 1 19 G i) 47
AT AT AT B8 o A, M R EE A
Brmy, e W2 LB R TREZMeEY, B2
A Fe Fl Cr RRILY) (o FHAE, X AT REZ P KiE o
B IC R IEATRIE TR T Rk AR B R A 4

2 htecs B SIS e PPt it <
_ e ,..:,..v{b

K1 IRZ ML

Fig. 1 Microstructure of the coating: a) the interface between the coating and matrix; b) coating and the transition zone; ¢) The magnified

image of the interface between the coating and matrix; d) transition zone on coating; e) top and the transition zone; ) o phase
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Tab.1 EDS chemical analysis results of the coating

Atom percent/ %

Zone
Al Cr Mn Co Ni Cu Si
A — — — 94.56 — — — 5.44
B 5.34 12.92 11.21 32.15 15.06 13.57 9.75 —
C — — — 93.36 — — — 6.64
D — — — 94.01 — — — 5.99
E 8.67 8.50 10. 40 26.16 14.99 20.18 11.11 —
F — 36.73 13.27 48.21 1.79 — — —
G — 66. 81 9.58 23.61 — — — —
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Fig.2 XRD pattern of the coating
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Fig. 3 Morphology of dendrite o phase
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Fig. 4 Microhardness distribution of the coating
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