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Fig.1 XRD patterns of Cuy, Cujg, Cujs, Cu;s HEAA ribbons
FIHIT A 5% 08 <A B TN 32 22 A5 25 2K B
W ZHE AT FI, HARELS Q Al . AHuyi-0 HEN
L J VEC HHE 00, M4 SClR[7, 817 A A 205
J5i 13 2 (Al 4NiyaZr14C01/)75 Y 20S1s e 8 I i 5 <62 1 TR
& ASmi=14.36 J-(K'mol)"', & & 48 AH,i=—43.47

kJ/mol, Ji 7 R~}F2 5=1520%, #2405 Ll
02=0.553, hrHETIRIE VEC=5.675, &%t 4 )L
#U;E«’%muifﬁﬂm.\m

2 0t 4 Bl AE G e  313 K In#iv s 1073 K
1) DSC ik . ME T LURIL, B Cu & =M FFAK,
e A Al B A A TSI DR U B RN B, AL R NN Cu
JCE M) Cuo R AR & SRR/ . B IE v LU
i, 76 DSC ik B W R smiE Ril %, X JEH
N A I AT AE R /NG LY 2 e R R T, DR
B TAEREAEAE . 76 DSC MR F, BEA I 1 TF
TR S Sl Q7%= 7 3 RISy NSIRL SUN /50 &2 SO -]
PRSI G R, AT AT BE H TR X R AL
KK, fmmbided G e E gL, fibS
BRI H S, 5 SOW SN B B AR T O
T4 MR A SN 1L 2 )T
Ty 5 Tppo HHZR 1 WA Cug 5 3E B A 4 10 A I (E
TR B ), U LA M 2 4 MR A
ﬁﬂpﬁilﬁjﬁ'ﬂo
2.2 BENEE

B 3 9 R L AR 4 Bl e il & 4 4
HATRE M T A3 B 5 . N R BERE R BL, Cu,
5 Cujon Cuys & &l MIRFE IR B AE AR ZE A K. BRh
re I IR A G TR RE B AT S5 R R R W AR N S M e
XS RI AON, T DA S s B I 2 M e

— AT, 4 Bl I A G v A AR T

Exo.

Cu,
Cuyy
Cuyy
Cuys

300 400 500 600 700 800 900 10001100
Temperature/K

K2 4 FhmE S5 <61 DSC itk
Fig.2 DSC curves of Cuy, Cuyjg, Cujs, Cu;s HEAA ribbons
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Table 1 Crystallization peak temperature of Cug, Cuig, CuU1a,
Cuss HEAA ribbons (K)

Alloy Tor Toz
Cuo 791 940
CU]() 776 864
Cu14 703 817

Cu;s 755 850
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Fig.4 Potentiodynamic polarization curves of Cuy, Cujg, Cuis,

Cu;s HEAA ribbons
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Table 2 Electrochemical parameters of Cug, Cuio, Cuis, Cuis HEAA ribbons, Q235 steel and Mg-alloy in 3.5% NaCl corrosive

solution!*®*8
Alloy Ecor/V Leor/PA-cm’ R,/kQ-cm Ba/mV-dec” Bc/mV-dec™
Cuy -0.248 1.63 24.56 231.9 152.5
Cuyo -0.309 8.78 5.48 274.2 185.8
Cuys -0.288 24.00 1.90 255.1 178.6
Cuys -0.265 13.63 3.87 310.5 199.6
Q235 carbon structural steel -0.570 0.71
AZ91 Mg-alloy —-1.543 2012.00

Note: f4 is the slope of anodic polarization curve; fc is the slope of catholic polarization curve
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Fig.5 Nyquist plots of Cug, Cujg, Cu4, Cu;s HEAA ribbons
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Table 3 AC impedance fitting parameters of Cupand Cu;o HEAA ribbons

Alloy R/Q-cm’ 0a/Q " cm™s™ Ri/kQ-cm’ Ce/pf-em™ R /kQ-cm®
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Cuyo 3.221 2.005x107 0.786 33.280 - -
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Effect of Copper Content on Glass-Forming Ability and Corrosion Resistance of Novel
AINiZrCoYSi High Entropy Amorphous Alloy

Zhang Shuyan'”, Zhang Zhibin?, Wang Xin®, Gao Yangyang', Liang Xiubing’, Wang Lizhong'
(1. Ocean College, Zhejiang University, Zhoushan 316021, China)
(2. National Innovation Institute of Defense Technology, Academy of Military Sciences of the PLA of China, Beijing 100071, China)

Abstract: A new type of high entropy amorphous alloy (HEAA) ribbons (Aly/4NijaZr14C01/4)75Y20Sis was prepared by high vacuum arc
melting spray forming technology. The effect of Cu content on corrosion resistance of the (Al;/4Nij4Zr14C01/4)75Y20Sis HEAA was studied.
The glass-forming ability and hardness of the alloy were studied by XRD, differential scanning calorimetry (DSC) and microhardness tester.
The corrosion resistance of these ribbons in 3.5wt% NaCl corrosive solution at room temperature was investigated by potentiodynamic
polarization curves (Tafel) and Nyquist plots. The results show that four kinds of (Al;4Nii/4Zr1/4C01/4)75-xCusY20Sis (x=0, 10, 14, 15) near
equiatomic HEAA ribbons present typical amorphous diffraction peaks. The Cu content has little effect on the glass-forming ability of the
(AlysNi1/4Z11/4C01/4)75Y 20S1s HEAA ribbons, but it will reduce the corrosion resistance. The Vickers microhardness of the above alloys is
over 4700 MPa. The (Al;4NijsZr1/4C01/4)75Y20Sis HEAA ribbon has the best corrosion resistance, whose corrosion potential (Ecorr) is
-0.248 V, corrosion-current density (icor) is 1.63 pA/em?, and the polarization resistance (Rp) is 24.56 kQ-cm”. And this material has
demanding application potential to solve the problem of anti-corrosion and wear resistance in harsh marine environment.

Key words: high entropy amorphous alloy; corrosion resistance; glass-forming ability; thermal stability; copper
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