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F 1 AICoCrFeNiSix(x=0,0.2,0.5,0.8, 1.O)SHEERXEH
Table 1 Nominal composition of AICoCrFeNiSix(x=0, 0.2,
0.5, 0.8, 1.0) HEAs (at%)
Alloy Al Co Cr Fe Ni Si NE
@
Sig 20.00 20.00 20.00 20.00 20.00 - >
Sio., 1923 1923 19.23 1923 19.23 3.85 =
Sigs 18.18 18.18 18.18 18.18 18.18 9.10 O 8r
Sios 17.24 1724 1724 1724 1724 13.80 § 6
Si1o 16.67 16.67 16.67 16.67 16.67 16.67 4r
2_
. , . . . " . 0 , , , , ,
WL G SR I S iR RIR A B, Bk Eh 0 20 40 60 80 100
FEZ19 2 mg/em= HA 8 S5 7E KSL-1500X Fit 44 Timelh

A BAY HHEAT Y, AR I N 950 C. R A
SERRE VR A S R sl S i g, Ay ilE L 5.
102050 #1100 h >y HURE B[] [a] % - 5K kS 24 0.0001
g MM RSFHATARE, BE S R SR AT B vh,
G ok S B[R] 4 100 he

FIH X S ATSHY (XRD, Bruker D8 Advance)
IIHT B G R B Tl S B A, E I R RE A
(EDS) s 4 (SEM, SU3500) #4174 4 ikkE
P b 5 T R AR T O B R X Ry T

2 HRE5R
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MEMES . AT, 5 &4 RIAT 20 h J5E iy &
3, 1M 20~100 h S [A] J5 ik o = AN R AR P e g, Horp
Sig, Br& M FE /N, Siyo B &M EAMXFE K, Sigs Sigs
H1 Sigg B & 1 J65 88 FEAHIT . R 100 h J5 19 2% W0
TEHWTT LR, B T Sig, & bhoh, HAb& &M
DA FFEFE S M= RIS . T 0L, & & Si IR
I R T #2755 AICoCrFeNi Bl & 4 P HAE ph it B

K R B 77 REt 5 B & (0 FA 8 e sl g 2 it 26 i3k
TG

D=kt 1)

X, Am/A FoR AL AR B EAR L (mg em™),
t REE R Ch), k, ZEEHIEZE (mgem?h™), n
R R, WAESRNE 2 Fion. TR, 5 MESE
1 B T B 77 2 it 2R A A SR I 2, B A A
JEE PR HERE 43 S 2 BB, Rl G A TR e R A AR R
B (kin) FIBOS PRI K I B (k) o (BE5E G 45K
B 2SS Pl e R R, A B G TE B P AR JE B s
DU = r 3¢ FITEBEE R GG, LG o Bl
JEE TR I A R B RN G SRR T
HA — R 6e 1 SR

b

Kl 1 AICOCIFeNiSix i i & 4 i 3R 1l 50 77 2 ith 2 2 J ok
100 h J& HZE TS
Fig.1 Dynamic curves (a) and macroscopic morphologies after 100 h

corrosion (b) of AICoCrFeNiSix HEAs during hot corrosion

F 2 AICoCrFeNiSi S & & HRB Mz I F LAY n F1 kBl
&fE

Table 2 Fitted K, (mg<m®h™) and n values of dynamic

curves of AICoCrFeNiSiy HEAs during hot

corrosion

Alloy kin/mg €m? h* n ka/mg €m? h*t

Sip  1.380.53(0~20 h) 0.4240.15 <0.03(20~100 h)
Sip,  0.7340.01(0~20 h) 0.47#0.01 <0.03(20~100 h)
Sips  1.01#0.55(0~50 h) 0.46#0.16 <0.03(50~100 h)
Sips  1.0640.52(0~50 h) 0.47#0.14  0.02(50~100 h)

Si1o 2.3940.50(0~20 h) 0.48#0.08 <0.06(50~100 h)
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2 4 AlCoCrFeNiSi (x=0, 0.2, 0.5, 0.8, 1.0) /= %4
HE&BAME 950 CHUE M 100 h 51 XRD K.
B 2a AT 0L, 5 FA & MHAHLIFEZH bee M4
B, {H4 x=0.8 BF,  FF AR I 20 FE A0 A A 1 AT 5 0
BB Si SR, AR AE I 5R .
2b FJ UL, JEh 100 h 5, A AR T N E e N
Al 03, REBAH (NiCrO4 FeCry04%) LAY
CrySs %5 HTHB/ W= s, IR 2] T 5k R
LA AR R, A foe A CraNisSip REILAIHE . Zhu 2510
#iE T AICoCrFeNiSi,(x=0, 0.2, 0.4, 0.6, 0.8, 1.0) =4
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Fig.2 XRD patterns of AICoCrFeNiSix HEAs of as-cast state (a)
and after 100 h corrosion at 950 C (b)
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Fig.3 SEM surface morphologies of AlCoCrFeNiSix HEAs after 100 h corrosion at 950 °C: (a) Sio, (b) Sio2, (c) Sigs, (d) Sigs, and

(e) Si1_0
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Fig.4 Cross-sectional BSE images of AICoCrFeNiSix HEAs after 100 h corrosion at 950 °C: (a) Sio, (b) Sio.2, () Sios, (d) Sios, and

(E) Si]_,o
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Fig.5 EDS element mappings of the cross-section of AICoCrFeNiSiy HEAs after 100 h corrosion at 950 “C: (a) Sio, (b) Sio2, (¢) Sios, and
(d) Sivo
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Fig.6 Standard Gibbs free energy changes of main corrosion products with temperature: (a) oxides, (b) sulfides, and (c) chlorides
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Fig.7 Schematic illustration of hot corrosion behavior of AICoCrFeNiSix HEAs at 950 “C: (a) Sio, (b) Sio.2, and (c) Sizos
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Effect of Si Addition on Hot Corrosion Behavior of AICoCrFeNi High Entropy Alloys

Zhang Ping, Li Yuantian, Zhang Jinyong, Chen Zheng, Fan Yu, Shen Baolong
(School of Materials Science and Physics, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: AlCoCrFeNiSix(x=0, 0.2, 0.5, 0.8, 1.0) high entropy alloys were prepared by vacuum arc melting. The effects of Si addition and its
content on the hot corrosion behavior of AICoCrFeNi alloys at 950 ‘C in mixed salt of 75%Na,SO, + 25%NaCl (mass fraction) were investigated.
The results show that the surface phase composition of the alloys changes from bcc to fcc due to selective oxidation of Al after 100 h hot corrosion.
A single Al,O5 scale forms preferentially on the surface of the alloy by adding proper amount of Si, and the hot corrosion resistance of the alloy
improves significantly. However, the mixed oxides scales mainly compose of Al,O3 and Cr-Fe-Co-Si enriched spinel oxides formed on the surfaces
of the alloys with the increase of Si content. Under the synergistic action of the growth stress of mixed oxides scale and the multi-element
corrosion medium (oxidization-vulcanization-chlorination), the oxide scales are loose and easy to fall off, and serious internal oxidation and
vulcanization are observed in the alloys.
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