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Abstract

Recently, various researches and developments of high entropy alloys with outstanding physical properties has
been reported. In welding research fields, versatile applications of high entropy alloys are being also considered to
utilize their potential performances in welding and cladding. Rapid solidification rate of laser cladding as well
as high configurational entropy of high entropy alloys can suppress the formation of undesirable intermetallic
compounds which resulted from dissimilar combination of the base and cladding materials. Since laser cladding
has a low dilution rate and scanty defects, remarkable properties can be achieved in hardness and wear resistance. In
this paper, the effect of the variables in whole process was analyzed from powder preparation to laser cladding.
Furthermore, the characteristics and issues of high entropy alloys for each type of substrate materials are
discussed.
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Fig. 1 Fracture toughness-yield strength map for high en-
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ing comparison of one-component and six-compo-
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Fig. 3 Schematic figure of laser cladding process with
different powder preparation. (a) powder bed fu-
sion; (b) directed energy deposition
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Table 1 Hardness of substrate and HEAs coating layer fabricated by laser cladding

Substrate Coating
Phase Reference
Material Hardness Material Hardness
FeCoNiCrCu 375 HV,,
Q235 280 HV . . : FCC 20)
: FeCoNiCrCu + Si,Mn,Mo 450 HV
Q235 280 HV NiCoFeCrAl3 800 HV, FCC + BCC 21)
Q235 280 HV 6FeNiCoCrAlTiSi 780 HV BCC 22,23)
Q235 280 HV FeCoNiCrALSi 900 HV BCC 24)
Q235 280 HV,,, Al CrFeCoCuTiNi, 1102 HV FCC + BCC 25)
Stainless Steel 243 HV Al,CrFeNiMoy 678 HV,, BCC 12)
Medium-car- FeCoNiCrAl, 765 HV (7.5GPa) BCC + B2 26)
bon-steel i FeCoNiCrCuTiMoAISiB, 1152 HV (11.3GPa) + Martensite
. . . 628 HV ,, (Matrix) BCC +
Ti-6Al1-4V 330 HV,, TiVCrAISi - . . . 28)
1108 HV,, (Silicide) (Ti,V),Si,
FeCoNiCrAlCuSi, 700 HV
AZ231 (Mg) 70 HV, : BCC + FCC 29)
: FeCoNlCrAlCuOS&O 5 800 HV

gk - HeherslA] #1357 Al4%, 20173 84 365
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Fig. 5 Surface image of the FeCoNiCrCu coating (a)
without Si, Mn and Mo additives (b) with Si, Mn
and Mo additives®
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