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Fig.1 XRD patterns of AINiLaCe HE-MG ribbons
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Table 1 Thermodynamics parameters such as entropy of

mixing (ASmix), enthalpy of mixing (AHmix),

thermodynamic entropy enthalpy ratio (),

average atomic size difference (J) and valence

electron concentration (VEC) for 5 kinds of

AlINiLaCe HE-MGs

Composition J(ﬁ’]SOTij‘/()-l k?':ﬁ”(‘)xll,l Q 6% VEC
AlssNizslaisCess 10.84 -20.11 0.685 16.61 5.45
Als33Niszslas7Ces7  11.06 -20.00 0.699 16.81 5.33
Al3gNizoLlazCes 11.36 -19.84 0.716 16.96 5.10

A|25Ni25L325C€25 11.53 -19.75
AlzoNizoLa3oce30 11.36 19.84

0.718 16.64 4.75
0.693 15.72 4.40
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Fig.2 DSC curves of AINiLaCe HE-MG ribbons
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Fig.3 Hardness of AINiLaCe HE-MG ribbons
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Fig.4 Surface morphology (a) and EDS element mappings (b) of the equiatomic AINiLaCe HE-MG ribbon
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Microstructure and Electrochemical Corrosion Behavior of Novel AINiLaCe High
Entropy Metallic Glasses

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

(3. School of Materials Science and Engineering, Southeast University, Nanjing 211189, China)

Abstract: A new kind of AINiLaCe high entropy metallic glass ribbons (denoted as HE-MG ribbons) were prepared by arc melting and
melt spinning. The effects of (AINi)/(LaCe) ratio on the microstructure and electrochemical corrosion behavior of HE-MG ribbons were
studied. The phase structure, thermal stability and hardness of these ribbons were determined by XRD, DSC and Vickers hardness tester.
The surface morphology and corresponding element distribution of these ribbons were characterized by SEM and EDS. The
electrochemical corrosion behavior of several AINiLaCe HE-MG ribbons in 3.5wt%NacCl solution was investigated by polarization curve
(Tafel), and the corrosion products of AlxsNizsLazsCess ribbons were tested by XRD. The results show that with the increase of Al content,
AlNiLaCe high entropy amorphous alloy ribbons are mainly composed of amorphous phase and Al-rich intermetallic compounds. The
increase of (AINi) content in the alloy ribbons leads to the gradual improvement of their thermal stability and hardness. The maximum
hardness (HVo1) of AlssNissLaisCess high entropy amorphous alloy ribbons is about 4700 MPa. Through electrochemical corrosion
experiments, it is found that compared with AZ91 magnesium alloy, the corrosion potential of AINiLaCe alloy ribbons is higher and the
current density is one order of magnitude lower than that of magnesium alloy.

Key words: high entropy metallic glasses; microstructure; electrochemical corrosion; thermal stability; hardness
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