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Table 1 The methods and parameters of electrochemical corrosion tests

HAb: AR AL, FrEHAL E AR AL HA ] IR IE/mV TG

IR (Ve 8) (ocP) Js (M Ve, ) (mvs™) KA Hz (Vgee)
shHLfitkit (PD) -1.2 . 120 3600 0.333 - ~0.4~Ey,
AT (EIS) -12 . 120 3600 0.333 10mV, 10°~10? -
Mott-Schottky ( M-S ) -1.2 . 120 - 150, 3600 20 10° 0.3~0.8
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Fig. 1 XRD pattern of ( Fes;Cry;sCo.NiysTi; ) oAl alloy
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Table 2 The values of Q. é and AH,,, of
( FegCrysCossNiys Tiy ) oAl alloy

G4 Q o1% AHl (kJ-mol™)
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MEFEILIELQ . 0 A H SIE BB B SR
A, HRIELAETEEER, DL (FenCrasCosNixsTi ) wAl,
BESERERE. A LR ERBEERNINS

BE e RERBERERRE, MLEE—SFIINZ
EISMBISRAES . BEE, GuoE \iREBISHS
SHMBFERE (VEC) RFUUERIIBLEIFHER .
HERA T

VEC=Y) ¢ (VEC), (4)

X iv ol (VEC) DRIREFEEEFTRIHE,

B TENREFESL, URBNTEMVECE, B
BERT, HVEC=8H, ZXIGFENASESEHE—
FCCEBABMIERX, HVEC<6.878F, %X
W ABCCHEMIERXE, 5@ THEMEE—HIBCC
EARIE . f£6.87<VEC<8X @R, A€ PEZ
FCC+BCCXUIBZE ., BII AT (4) ITEMVECEN
7.50, #£6.89~8X|8)A, FTAHEEMETH B FCC+BCC
SUHBLEND . (5REE, RS IEERTZE%.

2.3 HEMse

E579 ( FessCrysCosNiyTiy ) AL, S EHELGE—
N7 35 R AR (R N AR A D e o 4B B M R e 3R B AY
S BREE (o,) « WIHBE (o) FNBHENT
(&) RERFR3F, EbaNaSEs—MNTH%,
BENERERERE 743 MPa, EFE4E TN AT



F

Vol.73 No.2 2024

‘!t S —t—
{EE rounory LG EHFS

3000 F

2500

2000

1500 p

1ii f1/MPa

T %1%
(a) Hgi— Sin s £k
E5 (FeyuCryCoiNisTi; ) AL S

1000 b
800 b
£
= 600}
R
T 400
200
0 L 1 L 1 L 1 L L
0 2 4 6 8 10 12 14 16 18
JOE A5 /%
(b) hrfii—nz Iy As 2k

SHOEYE- N7 2R 2 N Fir -1 D R 3R 2

Fig. 5 Compressive stress-strain curve and tensile stress-strain curve of ( Fe;;CrysCousNiysTi; ) oAl alloy
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Table 4 Electrochemical parameters of

( FegCrysCoisNiys Tiy ) o6Al, alloy and 304SS obtained from
potentiodynamic polarization in 3.5 wt.% NaCl solution
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Table 5 Equivalent circuit fitting results of the EIS data of ( Fe;;CrasCoysNissTi; ) 46Al, alloy and 304SS

B4 RJ (Q-cm?) CPE/ (Q™*-cm?-s") n R/ (Q-cm?) X’
HEA 0.95 430%10° 0.85 7.25x 10° 3.61x107
304SS 2.05 1.33x 10 0.84 1.84x 10° 7.12x10°
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Mechanical Properties and Corrosion Behavior of As Cast
(Fes;CrysCo,:Ni Tiy)osAl, High Entropy Alloy

ZHENG Qi-feng"?, LU Wei-yan?, QIU Ke-giang®
(1. Shenyang University of Technology, Shenyang110870, Liaoning, China; 2. Shenyang National Laboratory for Materials Science,
Institute of Metal Research of Chinese Academy of Sciences, Shenyang 110016, Liaoning, China)

Abstract:

A non-equimolar ratio (Fe;;CryCosNi;sTi;)gsAl, high entropy alloy was designed by classical criterion of high
entropy alloy. The crystal structure, microstructure, element distribution, mechanical properties (compressive
and tensile properties) and corrosion properties of the alloy were analyzed by X-ray diffractometer,
scanning electron microscope, energy dispersive spectrometer, universal mechanical testing machine and
electrochemical workstation. The results show that the (Fe;;Cr;sCo,5Niys Tiy)esAl, high-entropy alloy exhibits
the FCC+BCC dual-phase constituent with a typical dendritic structure. The compressive yield strength of the
alloy at room temperature is 743 MPa and more than 50% compressive strain, while the tensile yield strength,
fracture strength and tensile strain are 591 MPa, 984 MPa and 15.8 %, respectively. The fracture mechanism
is ductile fracture. The corrosion risistance of the alloy is beter than that of 304SS, and the pitting potential of
846 mV is about three times than that of 304SS.

Key words:
high entropy alloy; microstructure; mechanical property; corrosion behavior

(%%t X &M, ldm@foundryworld.com )



