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Abstract

AlCoCrFeNi (x = 1; 1.5; 2) high-entropy alloy was prepared by laser sintering. The effect of Al con-
tent on the microstructure and properties of high-entropy alloy was studied by measuring its mi-
crostructure, composition and mechanical properties. The experimental results show that when x
increases from 1 to 1.5 and then to 2, the crystal structure of AlCoCrFeNi alloy changes from FCC +
BCC to BCC, and the lattice distortion and hardness of the high entropy alloy also increase; the lat-
tice distortion reaches its maximum when x = 2, and the hardness also reaches the maximum of
512.5 HV.
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1. 5l

B A S A S E AR, 1995 4 i S EE R T S A S, W AEnR—
MR TET s Mok, HEMITENETH RN 5%~35%, ME KT 1.61R [1]. mfi4& 4 LUK
Géth. IS BB E Sk [2]. BT 2R EEIC R R EE ARG S EE N . B
BRSNS R AN, FBORM A S5 RIS TT AU S5 M B MR A S50, A T sk i
B RAF e L T B AT i S AR MRS A 3], Bl Uz S B AR A i L A R AN AR YR L
FREE T BRI Hi[4].

HHT, ke EcR AR mE G SR TN B, RN AEERG&E. Hookl.
MRS R TR A A S PERERISEIA[S] [6]. i & S rEtERE T TH - B P ERAR B M R4 RESS
J5iHl, SR T S A b T R AT B R AR 454 [ 7] AIFeCuCoNICr. AlCoCrCuFeNi £ AICrFeNi %5 £ 41
PIEIE A A R RIS E T, EREE &P EZu R NE B TR W e AT K. #TE
IR [8]RILKE Al JTuE E N, FeCrNiCoCu il &5 i FCC 1] BCC #4748 3 H.A 4 AR 5 Fl
M i e B B . ARSI R ILBE Al TG 3R S =N, ALCrFeCoCuNi s & 4 il R M AlO;
AL R BB 2 AR IS, NI & & 30A R PT e e . 25 2B (1018 7 K I AICr,CuFeNi &4 1)
TEFERE Cr S &M hm3gn, &RAgi, FEERAA SRR R R SRS R . Hsu 11K,
Fe L& RIS INAE 54 AICOCTrFe,MogsNi Al i [ A1 T B 1 FRAIG .

AICEFE T 5 20T AlLCoCrReNi fE NI FERT %, EEWFFT Al X AlLCoCrFeNi (x = 1; 1.5; 2)2H 2145
FJEVERERIREIA, ARG & R B U R DGR — (0 ST 0 5Ll

2. SKhu
2.1. SEHATR

LI Al Co. Cry Fe. Ni JEHBR2EEEHy 99.9%, FURLEZ /& 300 H . W4E x FIME K € &
MCEN R, BUAFEER 15 g, TSR IRAE RS CENRE, W5E 1 Fos. EHETEREB
TRAM A, ERESEFAIY 4 h, 7E 100 MPa [ ka8 F IR, #5331 E % & 2 15 mm HURiFe .

il

Table 1. Sample numbers and mass of components of high entropy alloys
# 1 sEcedHRESREASRE

WS X Al (9) Co(9) Cr(g) Fe (@) Ni (9)
1 1 1.601 3.498 3.083 3.320 3.498
2 15 2.280 3.321 2.927 3.152 3.321
3 2 2.893 3.161 2.786 3.000 3.161
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22. XWHEREF

fEFThZ N 1 KW ) CO, 0t #% , RREEETH] 10 s, 58 BURFE FIbe 4 . & &R AP0 AH @ 1 A1 & 52 advance
D8 #Y X S ATH AT IR, FH A BN 10°~90°, ST N 0.1%/s. &4 1) B SRR 8T
#2H] EVO-18 $13 fiL T BB A AR X-max fE i ST IR .

{8 F HV'S-50 4 PR R T BRI RE R, 4% 10 kgf, {R4FIHE] 10 so ARAMRAEINR 3 YA, HL
P o A MMW-1 B EE EE ARG ML R Y B AR PR RE, KBS PP RLA GCri5 K, 56 /14 200 N,
#E3M 200 r/min, 1S 4 6 min.

3. WRERSHH
3.1. XRD 44

1y AL,CoCrFeNi i & 411 XRD 1%, A 1 ik AlCoCrFeNi, 2 JikfFf AlisCoCrFeNi, 3
IRFE AlL,CoCrFeNi. B Al JCER RGN, SH & &1 a4 h FCC + BCC 7] BCC #7428, Al JT&HRN
SRR, SIS BB AN TS O, A AR ALt I HE S ) ) AR R HE LS AR .
THOCRAE A TIER, &6 &M R T RUREFHRNES Sl 4.
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Figure 1. XRD map of Al,CoCrFeNi high entropy alloys
1. Al,CoCrFeNi Fk§4 &/ XRD Ei%

3.2. RIMHRA T

2 3 ALLCoCrFeNi =i/ & 4 11 BUR(BSD)EIR, & 2 v AlLCoCrFeNi =& 4 1) EDS ¥ (5
B, %). [ 2 H1(1) iFE AICoCrFeNi, (2) A Al sCoCrFeNi, (3)if#f AlL,CoCrFeNi: (2) (3)
TR R E D LI BEE Al TR, SRARIRARIE R, dh a0, LR 322 s Cr ) BCC
FHARL, CoFeNi =FcRMIE ATk, ALV RIE AL, Cr oR IS fm T H AT R,
TETE AR, Cr JuaAlHE R B b 2
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Figure 2. BSD image of Al,CoCrFeNi high entropy alloy
2. Al,CoCrFeNi =4 4& &) BSD Elf%

Table 2. Al,CoCrFeNi EDS data of high entropy alloy matrix (atomic percentage, %)
Fz 2. AL,CoCrFeNi & &M EDS HIR(EFEFEL, %)

R REIE s Al Co Cr Fe Ni
a 2217 20.24 18.12 19.82 19.65

@ b 16.46 20.06 21.72 21.18 20.58

c 234 18.54 10.96 21.57 25.53

@ d 29.43 18.88 19.99 14.38 17.32

e 28.37 20.62 8.33 2354 19.14

© f 33.25 14.32 18.33 16.68 17.42

3.3. WESEHRM

MRS 3 1 AlLCoCrFeNi = ff 5 < ffl B2 A S i 45 SR mT 1, B Al TR & K3 K, AL CoCrFeNi
[ER R AP Rk N e el e Y G e A DR - N VA2 S b b NN TE e e el S T
5 A e & SR PUE R RS .
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Figure 3. Vickers hardness and wearing volume of Al,CoCrFeNi high entropy alloys
[ 3. Al,CoCrFeNi & €4 B EMERE
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4. #hig

1) Al,CoCrFeNi Bilii& 41 ik FCC A BCC 411k, B Al JTE I, Al CoCrFeNi =i

MRS E Cr () BCC #2742, Al JEER I JR-1 A2 K, 51k 10 i i W A2 th it 5 5 8 (10384 g 3K
sy VA 8 T D A A i | HE S AL

2) B Al RS RN, AL CoCrFeNi =i < 1 4 FQRE FEE (LA AN Wit b8 n, 5 4 A2 A b b

I/ o
E&WmE

ARIL TR B 2020 4F K224 R1E a2t &I H (202011430087); 1L THHE TR AL 5

T H (202007111).
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