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ABSTRACT: The furnace wall cooling surface and super heater tube of waste incineration power generation boiler are strongly
corroded by high temperature chlorine. In view of the excellent high temperature oxidation resistance of high entropy alloy, the
high temperature chlorine corrosion resistance of FeCoCrNiAlTiy (x=0, 0.4, 0.8, 1.2, 1.6) high entropy alloy coating was studied.
In terms of the method, the FeCoCrNiAlTix high entropy alloy coating was prepared by high-velocity-oxygen-fuel spraying on
the Q235 substrate, and the effect of Ti content on the morphology and structure of the coating was studied by scanning electron
microscope and X-ray diffractometer, the thermal shock resistance and high temperature chlorine corrosion resistance of the
coating were tested. The results show that the high entropy alloy coating presents a typical layered structure. With the increase of
Ti content, the porosity of the coating decreases continously. The highest density of the coating is obtained when Ti content is
FeCoCrNiAlTi, ,, while the porosity is only 0.46%. The high entropy alloy coating without Ti is composed of FCC phase and
BCC phase; with the increase of Ti content, the FCC phase decreases gradually and the coating structure is mainly composed of
BCC phase. High entropy alloy coatings have good thermal shock resistance in cyclic thermal shock tests from 800 °C to room
temperature. Furthermore, the high entropy alloy coatings have remarkable resistance to high temperature chlorine corrosion in
high temperature molten salt environment, and the relationship between the mass change of the coatings and time is satisfied
with the power function. Comprehensive analysis shows that the addition of an appropriate amount of Ti can improve the
forming quality of FeCoCrNiAlTi, coating and reduce the porosity of the coating. Among them, the porosity of FeCoCrNiAlTi, ,
coating is the lowest, and the thermal shock resistance as well as high temperature chlorine corrosion resistance are the best.

KEY WORDS: high entropy alloy coating; FeCoCrNiAlTi; high temperature chlorine corrosion; high-velocity-oxygen-fuel;

microstructure

BB A B AR R R BRI, B T RS
K ERITERE , Eb S B 8l i 2 o e R A s ™
EREREM ., BRI, Cl &5 kK
R R IR A BN R, EE R N UARIES
FAEETTEY, R ClL. Cl A4 B A4 5]
PIAFs & BTG PRI ok | F Ay S ok I A 5 8 o B 22
R 42 R T, R AE B b Y C1 R TR
J¥EEL (PVC) WA HLGE SR AEE A 42 35 1) e ML
AR X TR BB AR T r ) = R S R, T o
GER S TE 0 TR ik PR ORIIE K2 SR R
BESEIROE R A, BOA T H AR B 3 A e &
KIBHIXER 2 —

A 4 R HAE W BRAL 24 ARG DY ARG
FOI S B T B . ol b AN SR A MR R, WA T
ZHIHETEH®, Hidr, FeCoCrNiAl RANEM G4k
RN EIRER | SRR LA A A 2R Z0
H T FeCoCrNiAl R =l & 4 U )2 76 = i T REfS
TE I 1AL, RERS A R R Z P E kel

FE o Rl 1, A sc o A UV O e T
Ti6AI4V JEJE 4145 T FeCoCrNiAlTiys w4
JZ2, FEXTHAOE, F R R R A T R R TT T SR, 7R
700, 800 C FHAMIKK RN, SHAGEERZEL
Ti6A14V J{R A B 4 1T Ak P . Martin Z504R H
o KM TR AR AR T B0 R AIG A A R
FeCoCrNiAITi IRJZ, FXFUR 2 0 AH 45 44 F 5 453 14
REEAT THFSY, FERRMWEELB AR T
FeCoCrNiAlTi s U2 T BEPE . BF5T A 80, M4 &
F 800 CHY, IREREEIEMBCENEIZE, X
TRP=AAR VR, Tt s 3 B g e, Heu 26001

IS4G R R, HIBTIR  Fe2Cog ¢CryNi-SiAlTiy
EA AR 1 100 CHFEA B4 E b,
Ham ZEUSIEESE T8k &% FeCoCrNiAlTi, &4
fE 1100 C FtsAfbPEREZ M, 459 3R 0, Ak
5, &4 RN FE N ALLOs, FeCoCrNiAlTiy
X} FeCoCrNiAl HA Hik bt AL tErE. nl L, &
hn Ti fgfg e ik R mECE S BERIE K, et —2 4
1o TR 2 BB Tl E

H HT & X =l A TR 2 ST EEAE T AR
A AN o R EE B A B, X T 2R 2 e R S
PhYERE B S AT 40, HAR WLBSEF Ti JeRX IR
VT v I S e BB ) () A S . AR SCHE A T
FERSEA b, R s K AR TE Q235 FeAF LMtk
FeCoCrNiAlTiy (x=0, 0.4, 0.8, 1.2, 1.6) FEii&4
W2, MIRARE Ti & & &G 2R E AL
T e TR b P RE RS2

1 e

1.1 HmblE

AR LA Q235 YE MmitRIEH, R5FA 20 mmx
20 mm>3 mm, HFEZ RS LT 1 BERTET, 75X Q235
A A TIE R, iR AL R . R AE R L
FeCoCrNiAl S & &8Ik (300 B ) FEgl Ti #
(500 H ), # M FeCoCrNiAlTiy B /K I x=0.0.4. 0.8,
1.2, 1.6 Hofol ( &Ky Ti0. Ti0.4. Ti0.8. Til.2. Til.6 )
ERES 4 h, IRBIS. mE XA RS R CP-1000,
FERRLH CHEA, ARSI 0.45 MPa, R



518 £l

Tt S5 R JOEBIR FeCoCrNIAITI B4 45 2 RO TR = 15 508 il v R

+ 383 -

Y523 R 18 0.4~0.6 MPa, WEIAHE 254 180 mm.,

x1 Q235 WAL ZER 5
Tab.1 Chemical composition of Q235 steel
wt.%
C Si Mn P S Fe
0.13 0.25 0.39 0.008 0.014 Bal.
1.2 HEHRERMERENR
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Fig.1 Cross section morphology of FeCoCrNiAlTiy coating: a) Ti0; b) Ti0.4; c¢) Ti0.8; d) Til.2; e)
Til.6; f) low magnification micrograph of the coating
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Fig.2 Surface morphology of FeCoCrNiAlTiy coating: a) Ti0; b) Ti0.4; c¢) Ti0.8; d) Til.2; e) Til.6; f)
macroscopic morphology of coatings
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Fig.5 Comparison of coating before and after high temperature chlorine corrosion test
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Fig.6 High temperature chloride corrosion results
of FeCoCrNiAlTiy coating and Q235 for 60 h
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Tab.3 Thefitting results of FeCoCrNiAlTiy coating and Q235

Coatings K n R
Ti0 4.254 0.510 0.989
Ti0.4 0.288 1.111 0.952
Ti0.8 1.601 0.627 0.980
Til.2 1.420 0.598 0.967
Til.6 1.433 0.611 0.953
Q235 6.084 0.513 0.997
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