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Optimization of Process for Preparation of CuZnNi Based Multi-element High Entropy Alloy
by Vacuum Arc Melting
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Abstract: The alloy ingot was prepared by vacuum arc melting process, and the influence of key process parameters such as melting
vacuum degree, melting current, melting frequency, single melting duration, and cooling conditions on the various properties of the
alloy was systematically investigated. The experimental results show that when the melting vacuum degree reaches 5.0 x 10 * Pa or
above, the melting current is controlled at 350-400 A, the melting is repeated 4-5 times, and the single melting time is 3-4 minutes, the
formed quality of the prepared alloy ingot is good, the problem of macroscopic component segregation is significantly reduced, and
the distribution of various elements inside is more uniform. After optimizing the process parameters, the hardness of the alloy
increased from 186.4 HV to 243.7 HV, and the uniformity of hardness was improved; At the same time, the friction coefficient, wear
scar width, and wear depth are all reduced, and the wear resistance of the material is improved, providing a reliable technical reference
for the vacuum arc melting preparation, production, and process standardization control of CuZnNi based multi-element high entropy
alloys.
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