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Fig.1 XRD patterns of CrFeNiAlSiCux(x=0, 0.2, 0.4, 0.6, 0.8, 1.0,
1.2) HEAs
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Table1 Parameters of CrFeNiAlSiCuy(x=0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2) HEAs
Alloy AScontld (K -mol)t  AHmi/kd mol™ 51% AX VEC Q A
CrFeNiAlSi 1.61R -29.44 6.81 0.124 6.20 0.8 0.28
HEA/Cup_ 1.71R -26.95 6.68 0.124 6.00 0.9 0.32
HEA/CUo 4 1.75R -24.72 6.55 0.123 5.81 1.0 0.34
HEA/Cuos 1.78R -22.76 6.43 0.123 5.64 11 0.36
HEA/Cuosg 1.79R -21.02 6.32 0.122 5.48 11 0.37
HEA/Cus 1.79R -19.43 6.22 0.122 5.33 1.2 0.38
HEA/Cu; 2 1.79R -18.00 6.11 0.121 5.19 13 0.40
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VEC =) "¢, (VEC), (10
i=1
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A=AS,, | & (13)
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Fig.2 Morphologies of CrFeNiAISiCu, HEAS: (a1, a2) HEA/Cug.4; (b1, b2) HEA/Cugs; (€1, €2) HEA/Cuy .,

®3 AETREWES

Table 3 Mixing enthalpy of alloying elements (kJ/mol)®®

Element (atomic
radius/>0.1 nm)

Cr Fe Ni Al Si Cu

Cr(1.25) - 1 -7 10 -37 12
Fe(1.24) - -2 11 -3 13
Ni(1.25) - - - 2 40 4
Al(1.43) - - - - 19 1
Si(1.17) - - - - - 19
Cu(1.27) - - - - - -

PRIRAMER . B, &8% B0 TR, L% LA,

HILSALERE: 5 1, BARAE L EME DOk R H AR
TETNRIEETRE, £ 3 SRR R oL ARk,
SRR IR BTS2, SN0 RZ T
HRAF GRS, FEE A Kirkendall ZRi,
2.4 WEESHMR

Kl 5 /& CrFeNiAISICu, & & MR M. HIE 5 nf
DIAEH: 2 x=0.4 i, &4 8RR HV)IERRKEN
9086 MPa. #5# XRD FIAl, X4 Cu BE/RIL N 0.4, &
% bee AN Z o EELEN bee AL fec AR R E
2 A, RHSEEE, [N bee HISUERE N, AEE .
3 1998 17.00 1596 1753 20.91 8.62 é’l XE 0~0.4 ‘Z]'EHEFJ‘, ﬁﬁﬁ‘]ﬁﬁfgﬂ%—o ﬁ%%ﬁﬁ
4 16.20 1595 13.02 1576 1895 20.12 1R Z IS 21 bee #, bee MFIRERE R, (RfHid

B3 CrReNiAlSiCuy =& 4 WA 4
Fig.3 Microstructures of CrFeNiAISiCux HEAs alloys: (a) HEA/Cuga
and (b) HEA/Cuy ,

#2 E3HAREMESRN EDS SR
Table2 EDS analysis results of different points in Fig.3 (wt/%)

Point Cr Fe Ni Al Si Cu
1 2212 2222 2046 7.55 2157 6.08
20.27 1946 1853 14.16 1555 12.03
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Fig.4 Density and porosity of CrFeNiAISiCuy(x=0, 0.2, 0.4, 0.6, 0.8,
1.0, 1.2) HEAs
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Fig.6 Wear morphologies of CrFeNiAISiCuy(x=0.4, 0.8, 1.2) HEAs: (a) HEA/Cup 4, (b) HEA/Cugs, and (c) HEA/Cu, 2
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Fig.7 Wear per unit area of CrFeNiAISiCux(x=0, 0.2, 0.4, 0.6, 0.8,
1.0, 1.2) HEAs
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Fig.8 Polarization curves of CrFeNiAISiCux(x=0.4, 0.8, 1.2) HEAS

#F 4 CrFeNiAISICux(x=0.4, 0.8, 1.2)E & & HIE thEBLIFNE h
BREE
Table 4 Corrosion potential and corrosion current density of
CrFeNiAISICu,(x=0.4, 0.8, 1.2) HEAs

Alloy E(1=0)/mV lcor/pA e
HEA/CUp4 —149.264 0.4100
HEA/CUpsg -152.115 0.4399
HEA/Cu; 2 -301.835 0.4650

:l: ~
3 él:l 11%

1) CrFeNiAlSiCu,(x=0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2) &%
HIG 242 bee H fee PIFHALTE, BEE Cu umwsn, &%
th fec AHIE 2, 1H bee AHAIZ T feo MH, & 52 MRS
A G ZHICIRMAL, HILRAR L ZESH
Cr. Fe. Si. Nit#&, HMAIHAFESH Cuts.

T B (HV) “F ¥ {8 & K N 9086 MPa, % £ KA
5.31 glcm®, FLERZEe/N A 27.32%, AT THIAH BE R A /s
N 48 mg em?, JE Tk HL H /N A 0.4100 pA em?, JE
P K N-149.264 mV.
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Microstructure and Properties of CrFeNiAISiCu,(x=0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2)
Porous High Entropy alloy Prepared by Laser Sintering

Li Gang"?, Yu Zhongmin®, Wen Ying*, Cai Chang? Wei Wei?, Lu Wei?
(1. School of Material Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

(2. School of Material Science and Engineering, Yingkou Institute of Technology, Yingkou 115000, China)

Abstract: By adding non-equimolar ration Cu element into Cr, Fe, Ni, Al and Si pure powder, the mixed powder was prepared was prepared. And
then, the mixed powder was pressed into blank. CrFeNiAISiCuy(x=0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.2) high entropy alloys (HEAS) were prepared by laser
self-propagating sintering. The phase structure, microstructure, density, porosity, hardness, wear resistance and corrosion resistance were analyzed
by OM, XRD, SEM, EDS, Vickers microhardness tester, abrasive wear machine and electrochemical workstation. The results show that bcc and
fcc phase coexists in the alloy. With the addition of Cu, the content of fcc phase increases, but the content of bce phase is still more than that of fcc
phase. The HEAs show typical dendrite structures accompanied by many chrysanthemum-like structures, which mainly contain Cr, Fe, Si and Ni
elements, and the interdendritic structure mainly contains Cu element. CrFeNiAISiCug4 alloy has the best comprehensive performance, the
maximum microhardness (HV) is 9086 MPa, the minimum wear per unit area is 48 mg €m, the minimum corrosion current is 0.4100 pA/cm?,
and the maximum corrosion potential is —149.264 mV.
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