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Fig.1 XRD pattern of the AlyNizZr20Cu2Y20 HEACM ribbons
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Fig.2 DSC curves of the AlyoNi20Zr20CuzY 20 HEACM ribbons
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Al Ni Zr Cu Y
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Cu 0.128 -1 4 -23 - -22
Y 0.181 -38 -31 9 -22
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Fig.3 SEM image (a) and EDS mapping (b~f) of the AlyoNi2Zr20CuzY20 HEACM ribbons: (b) Ni, (c) Al, (d) Cu, (e) Y, and (f) Zr
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Table 2 Energy spectrum analysis of the AlNizZroCu2Y20 HEACM ribbons

Element Line wl% K-Ratio(lfittration peak/ I standard peak) at%
Al Ka 7.95 0.1331 19.308
Ni Ka 17.69 0.4912 19.765
Zr La 24.89 0.5160 17.896
Cu La 22.24 0.2979 22.950
Y La 27.23 0.5409 20.084

F 3 AlyNixnZroCuxYs & EIE&RE &M #E T RAEE iR

#R
Table 3 Hardness of the AlyNiznZrpCuzY2 HEACM ribbons
(HVo.1/MPa)
1 2 3 4 5 6 7 Average

4420 4810 4610 4730 4420 4540 4720 4610
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Fig.4 Potentiodynamic polarization curve of the AlyNizZrze-

CUonzo HEACM ribbons
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Table 4 Electrochemical parameters of the AlyNizpZroCuzY2o HEACM, common Al alloys, TC4 titanium alloy and typical stainless

steel in 3.5% NaCl corrosive solution

Material Econ!V icon/ LA -cm™ Ey/V ipass/ LA -cm™ Ref.
AlyNizZrCusgY g -0.877 5.130 -0.215 29.44 This work
7075-Al alloy (casting) -0.849 0.750 -0.700 [35]
6061-Al alloy (casting) -1.077 0.341 -0.640 [35]
TC4 Titanium alloy -0.543 0.252 1.625 [37,38]
316L stainless steel -0.784 163.2 -0.262 [39]
FV520B stainless steel -0.340 2.74 [40]
200 series stainless steel -0.510~ -0.477 - -0.032~ -0.022 - [41]
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Fig.5 Nyquist curves of the AlxoNizZroCuzY20 HEACM ribbons
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Fig.6 Bode curves of the AlxNizZroCuzY20 HEACM ribbons
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Fig.7 General model of the equivalent circuit proposed to fit the EIS
data of the AlzoNiztozoCUonzo HEACM ribbons
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5 AlpNinZroCuxYy mBiERE S RINZRERMESH
Table5 AC impedance fitting parameters of the AlyNizoZrCuzY20 HEACM ribbons
3 -5
Ry/Q-cm? CPSE;;TC/nﬂO CPE-P  Ru/x0°Q-cm? CPSEEQTC’;%O CPEXP  Ri/Q-cm? £Ix10°
3.697 1.189 0.9307 2.126 2.470 0.8688 45.564 1.246
+ A [10] Marcus P. Corrosion Science[J], 1994, 36(12): 2155
3 % i
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Microstructure and Corrosion Property of Equiatomic AINiZrCuY
High Entropy Amorphous Composite Material

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

Abstract: A new kind of equiatomic AINiZrCuY high entropy amorphous composite material (denoted as HEACM) ribbons was prepared by
vacuum arc melting technology and rapid quenching system. The microstructure and phase stability of HEACM were characterized by X-ray
diffraction (XRD), scanning electron microscope (SEM) and differential scanning calorimetry (DSC), and the hardness was measured by Vickers
microhardness test methods. All tests were performed in simulated seawater (3.5wt% NaCl corrosive solution) at room temperature by CHI660E
electrochemical workstation. The corrosion resistance of the AlyNixpZroCuzxY2o HEACM ribbons was investigated by potentiodynamic
polarization curve (Tafel) and electrochemical impedance spectroscopy (EIS). The results show that Al,oNizZroCuzY20 HEACM is composed of
amorphous phase and intermetallic compounds. The actual density measured by Archimedes method is about 5.792 g/cm®. The Vickers
microhardness of this composite material is 4610 MPa. Its breakdown potential (Ep) is -0.215 V and maintaining passivity current density (ipass) is
29.44 pAlem? The equiatomic AINiZrCuY high entropy amorphous composite material has broad application prospect in the field of corrosion
resistance and wear resistance on metal surface.
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Corresponding author: Liang Xiubing, Ph. D., Professor, Defense Innovation Institute, Academy of Military Sciences of the PLA of China, Beijing
100071, P. R. China, E-mail: liangxb_d@163.com


https://www.sciencedirect.com/science/article/pii/S0013468602008307
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=COSE202007038&v=DAdtwA4o9OTjpKKQas3RqqB91lUfHow%25mmd2BH4Pl0AaiadbXy0XsrRtRFb9%25mmd2BoLoCiN8H
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2013&filename=ZXJS201304007&v=eZOK8sOaFdjTXFZkOOyZ3NC7QmLqS2baVU0HRSLGx4gM%25mmd2F5ecRXyCjEuykp7EVjYt
https://link.springer.com/article/10.1007/s11837-019-03966-y
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2019&filename=JSXB201907004&v=SBWankB9aWg5qJO3iAu%25mmd2BiiBWgmbVg2OcCE3iEiFAAlfijHJX1q5iJxUm0mBQiJCb
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2015&filename=ZGFF201501012&v=xK4HGUUNca%25mmd2FX3ka58f%25mmd2BLhD7AnLF1N%25mmd2FG%25mmd2BlsuYP1I%25mmd2FQqHSS1rGwatkLdBBGD2WPPyl
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=ZXJS201810002&v=RtQXd1Cn4et533JhRaN0Drn91YSHblTmxDUP%25mmd2FUsV%25mmd2FdI2PIFsIPrmfyG%25mmd2FwOWkOcuu
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2019&filename=FSSX201902010&v=WQtyfEbbrazgpCP2k8ggvqV%25mmd2B689L%25mmd2Fm3cnNQo6WUHSbQo7QIKJ7w4qd%25mmd2F8wKdoYPEt
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2019&filename=GXGC201910003&v=2i1Wrg38Y4%25mmd2B%25mmd2FI14JStGszB45rjTcoIGAL3NODL7fKMV5mL2tnqmP2%25mmd2BppSYZA0aw5
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2010&filename=GTFT201002020&v=r%25mmd2B0TSBXibQ3Aw3LQnUhQdDoPhqR%25mmd2BSEV86W1qxdgr60mcXSbx6idrhUrloKqHcec9
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2010&filename=GTFT201002020&v=r%25mmd2B0TSBXibQ3Aw3LQnUhQdDoPhqR%25mmd2BSEV86W1qxdgr60mcXSbx6idrhUrloKqHcec9
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2010&filename=GTFT201002020&v=r%25mmd2B0TSBXibQ3Aw3LQnUhQdDoPhqR%25mmd2BSEV86W1qxdgr60mcXSbx6idrhUrloKqHcec9
https://www.tandfonline.com/doi/full/10.1080/02670844.2020.1840695
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=JSXB201808014&v=NU%25mmd2FRL4b%25mmd2FV30Vk2DilPdlM9o%25mmd2FeK4kxVExk0feYIc%25mmd2BkGfFLsMhJiF9iB7cfAQQ3e5g
https://kns.cnki.net/kcms/detail/detail.aspx?doi=10.13374/j.issn2095-9389.2019.05.15.002
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=XAGY202001013&v=b9UaSHEaUhFcncLDHcRmk4sdnOWRNkx6ttqi3mQ9Cz2bkrEiK159bZSXuemmGaNz
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=CLBH202007010&v=vD1y3mDeFFsagAjik%25mmd2BLztcqYK1%25mmd2FThNKlTYIR7LgtwZT8GzSFA7Qe5w6RIkSEarTh
https://www.sciencedirect.com/science/article/pii/S0169433216301210
https://www.emerald.com/insight/content/doi/10.1108/ACMM-09-2019-2184/full/html
mailto:liangxb_d@163.com

