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Abstract

High entropy alloys have attracted lots of attentions
from researchers and industries since reported in 2004
due to their unique high entropy effects, which make
them exhibit high strength, excellent anticorrosion and
high temperature oxidation resistance. In this study,
effects of homogenization annealing treatment at 1050°C
and the aging heat treatment at 700°C for 24 hours on the
tribocorrosion  behaviors of FCC  structured
NiFeCoCrAl high entropy alloys (HEAs) were
investigated. The Ni-based superalloy Inconel 718 and
304 stainless steel (SS) were also used for comparison.
The hardness of HEA was increased from HRB73.5 to
HRB93.3 after the aging heat treatment at 700°C for 24
hours because of the precipitation hardening of NisAl
phase. The order of corrosion resistance at static
condition was annealed HEA, Inconel 718, aged HEA
and 304SS. On the other hand, Inconel 718 had the best
tribocorrosion resistance because of its lowest total
materials loss rate of 0.55 mm/yr after the tribocorrosion
test in 3.5 wt.% NaCl aqueous solution. The aged HEA
exhibited a comparable total materials loss rate (0.67
mm/yr), which was better than the annealed HEA (1.26
mm/yr) due to its higher hardness. The 304SS had the
highest total materials loss rate of 8.23 mm/yr. We can
conclude that the aging heat treatment of Ni;FeCoCrAl
HEA at 700°C for 24 hours can effectively improve its
hardness and tribocorrosion resistance due to its
precipitation hardening effect.
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