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Abstract: With the improvement of alloy manufacturing level and the complexity of performance
requirements, high-entropy alloys (HEAs) have gradually attracted great attention. At present, the
research in the field of material processing mainly focuses on brazing and surface engineering. In the field
of brazing, HEAs can be used as filler material for brazing at high temperature and low temperature, the
empirical parameters related to high entropy were summarized. The application of the simulation and
calculation methods such as first-principle method and calculation of phase diagram were described in
the field of HEAs design for filler metals development. The latest research progress of HEAs fillers
for brazing of nickel-based superalloys and dissimilar ceramics-metals, as well as low temperature
packaging was introduced. The influence of welding process parameters on microstructure and
properties of HEAs brazing joints was also analysed. In the field of surface engineering, the
application direction and preparation methods of HEAs in film/coating were discussed. The research
progress in high-temperature protective coating, hard protective layer and other application directions
was summarized. At the same time, the problems existing in the research and application of HEAs in

the fields of brazing and surface engineering were summarized. The future trends were put forward in
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order to decrease the melting temperature of HEAs filler, improve high temperature mechanical

properties of welds, and develop the eutectic HEAs filler/coating.
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Table 1 Typical HEAs brazing filler metals for nickel-based superalloy brazing

Composition of Thickness of Brazing Holding Shear strength of

Base metal Brazing method Reference
HEAs filler metals filler/pm temperature/ C time/min joints/MPa
Fes Cozo Nizg Minss Cugg Inconel 600 Vacuum brazing 300 1200 90 530 5

Inconel 718 Laser brazing 40 1165 220 [51]
CoCrCuFeNiGe/ Mar M247 Vacuum brazing 200 1200/1275 20 407. 3 [52]
CoCrCuFeNiSn
NiCrFeGeB Inconel 718 Vacuum brazing 50 1010-1100 5-15 — [53]
CoCrCuFeNiGa Mar M247 Vacuum brazing 200 1270 30 388 [29]
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Table 2 Typical HEAs brazing filler metals for ceramic-nickel base superalloy brazing
Composition of HEAs filler Filler thickness/  Brazing Holding time/ Shear strength
metal and multiple interlayers Base metal pm temperature/°C min of joints/MPa Reference
Ti-modified ZSC-GH99 Ti foil: 100 1160 60 71(RT) [19,25]
FeCoNiCrCu HEA:400 48(800 C)H
Nisz-35 Pdig Pt12 Auio Craszs C/SiC- Mo foil : 200 1200 10 98. 5(RT) [59-60]
(HEAS fill foil-Mo GH783 HEA:150/500 133.0(900 C)
interlayer-HEAs fill foil)
CoFeCrNiCu SiC-SiC 400 1180 60 60(RT) [61]
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Fig. 1 Interfacial microstructures of the ZSC/GH99 joint brazed at 1160 “C for 60 minl'?]

(a)integral joint; (b) reaction zone at ZSC side
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