Fae  HILM
2017 4 1A

mEERMISIRE
RARE METAL MATERIALS AND ENGINEERING

Vol .46, No.11
November 2017

Aly25Cug7sFeNiCo B tEssin & £ HIZHZE 514 gE

rKEE, T B

CHBETR B OF

(PR LR J7ARE SRF MR % 5 RE E RIS, TR M 510640)

B 2 ARESRE-MERNSHSIIRME, BT eRE-2REARANADE SRS, sleesh
FUHENEIR R I o SR Alo2sCuo 7sFeNiCo i i A G (HEA) FIURL 1 Dy 4% 550 AH Sk 489 558 4R 4 < e

IR S AN g 2 4 RE ARSI

& B AR 8] )

I
L R RS A ST RN E A

PRR R SR A R A T A 5, B RO A SRR B R, R

e D BRI RIR . A BB E R R E SIS A S SRR, (EE SRR P 58
E AR I S B K ek B A L A S S R R BN 5%, B A AR AR BR L 5 P R K R IE B i KA Cop:
437.6 MPa, £11.42%), LLAR&EIEAEDHHEE T 20.1%F1 36.6%. TEM MR, E4E 4 PR MES &4 BRI A

GARE, FEEAEMEEEBRENSEE ¥
EBIE: WA E; BEEAME, A8 J1%MEE;
hEESKS: TB33L XHERFRIRTE: A

CiE7IEed
X EHS: 1002-185X(2017)11-3400-05

FOURL I SR AR I A MR B s LR e B
I R RS AR A AR R PR RE TR B A 2 1 R
AT SR, BT 51N M URLE SR AH 5 58 & S e 3 Al
WAYER T AR R ZE S, W SiCy TiB,y AlO3 5%,
SEE A PRI 2, IR T AR S AR
3 THT (R0 FH 5 DR Shb G R 73 55 v A5 11 [ B 38 R PR R 2
RSB EAEIE, — B R B AR,

HRASIEN RN G R, BT HME
(B EE MRAE, B R SR M. T
L EE AR E SRR, BON U AR
—B BRI T A A i A &7k R AICuFeNi-
CoCr. CoCrCuFeNi. AIFeNiCoCrTi Z5© 71, 11 Alg s
CugzsFeNiCo H fj S i O 2 7 854, PRy,
HE IR 5EE N 1598 MPa, E48 %A 13.1%, MReftT
3 (P R B, YT 4R - 4 R 1A R AR () LT 4
Rtk WA A5G A S Ak a1 STV S
FAZSPELF o 5 RER FH 0 A 4 AF Dy 149 5t R ok 348 e 189 )
Bords, AL G0 g 36 S 3 W S, SE A k)i
JEE RV A (1 TR T

H AT, SR a0 A 4 BORLAE Dy 1 o AH SR 38 5 34 9
B A RR I SCRRARGE A, MG SR ) A LB
TE R — LR R, Ak, AWFFEM 7075Al
H e e R L, R Al 2sCuozsFeNiCo i & &
WORLAE N BB, R 3BT T 20 4 5% ~20% (&

Yfs HHEA: 2016-10-15

N H) ER A 4 0R T075A1 BA AR, Rt B
LR S REHEAT IR AT, IR AN W R & 4 Uk 1
SR BAR A 4 BOAT RN AR L

1 % I

BT i i & & ki i AL. Cu. Fe. Ni Al Co 5
Fhai @B AR (4 =99.9%, KiJ¥ <45 pm) @Al
Wa e TEH % . % AlysCugssFeNiCo (& 14y
, % EHEHEEGSmK, BT VIR RS
24 h J5, {E QM-2SP20 1T EEREENLIEAT mREEkEE . R
R 2 AR N IR SAE, B A 200 r/min, Fr KT
BE 32 h J5, IMATG/K L EEE 828R EE 32 he 7E 0, 8, 16,
24, 32, 64 h HUky k47T XRD £l o

5B MR R A B G RT3 i R OR3-S A T A )
7075A1 & &M K (R B <38 um) FH Hl 1
Alg5Cug 7sFeNiCo Ef& &M AR, (B <20 um), %
Alg 25Cup 7sFeNiCo RT3 #CN 5%+ 10%-. 15%-. 20%
535 T075A1 & &K RAE V AR ML LIEA 15 h )5,
BNBEEOES, £ THP-60A HRid il KL 1k s,
HITFERL; AR JE KB E M FIERLAE 400 C AR 40
min J5 5 R R, B O Y 2 mm/s, $F A 17.36,
B IR 5E UG RS 0 & S R AR R E A AR

KH X B ATHHM (XRD, Bruker-D8 Advance,
Germany) X A [F] 3Kk B B B 1) & a8 R EEAT Y0 AH 73 4

ES®E: TAEREATYIE (2016A010103006); |44 HRFI FE 4% B (2015A030313668)
TEZ N R, B, 1980 4E4, L, mIZUR, BB T RENMSRE TR, )74 ) 510640, Hif: 020-87113267, E-mail:

zdzandy@126.com



F1

AR5 : Al 25CUo 7sFeNiCo BTk I R AR & S 4L 5 g

© 3401 -

FAiacA9: Cu B Ko 2k ONSZRHHK 1=0.154 18 nmD,
Ni JE F, & 40 kV, & 40 mA, HH#PK 0.029
HREERE 19.2 s/25 . KA HB-3000 Aij B g FE 1 &2 44
BHORERE, #4r v 2500 N, hn#kit el 30 s. KM
GB/T228-2002 ffil £ #53 5 & MORHE hr A il RE ChrEE N
25 mm), TE LT3 eI ALk AT 5 I H A v s K,
P E 2 0.5 mm/min. RH EMT-01 % iff s 4 458 &
MR A MRLEEAT RS I & . = 0 & 10 JBURL T
. B A PR A SURN Bz AR B 155 SR A
T 5B (SEM) #E4T L %2

2 HER50M

2.1 Alg25CugsFeNiCo S E& & XRD ot

KRAEFFHA, AT AR A SRR Alg25CUg 7
FeNiCo =/ & 4" XRD Bl an &l 1 fiow . #1460 h)
I, Alg2sCug 7sFeNiCo i & & Tl & e s R & A
XL XRD AT55 06, BREE 8 h J5, KEB4 TG R HIATS
U 5 B B R T [, XTRET AL AT Cu T8 2K AT S gk A
R, R Al Cu edeth. BEEBREE N A
e, R ) G 4 T BRI ROR Bk /D, AT S U ) R R
BHGRE S, T B SR N ARG . B
24 hip, MATH BT LR H Sl & & R e a6 4
W, TERCEA foo A B i 46 4 i [ v 4R 100, mko
32 h G, fiffuEE T PR, 0B BRES LA IR B AR X P
BERPIRAS o AHA, T BRES I [A) 5 45 K0 A A= ]
EHEBRR R K, &G E k. Fitk, %
FATEBREE 32 h J5 I TE 7K 2B AR Dy ok i 4 1) 5771 ok 4 )
5 00 A 4 UKL ) KL

2 NAFEREERTE] JG AlgosCug7sFeNiCo &4 kn
KW HAL TS FTLLE H, [RIGH &St AR T
KANFTEAR & AAH IR, AHRURLRL FE#R /N T~ 45 pm, £5d
8hERE S, TR ARKAERZK, H IR R &
JUBETCK, B R TPRONIE B . BREE 16, 24 A1 32
h J5 FURURL IR 5 R /N FE AR MIER BE 8 h 5 A AR BL, kL
FEMZE AR, BB RS BOR . I TG /K 0 %
64 h 5, RORLRST BRSPS R0 K /N 9 20 pm.
2.2 EEMENMNERSFEEHE

Al 25CUq 7sFeNiICo/7075A1 5 A 4 KL 1 & filt 2 27
wE 3 frac. ATRLEH, YElESEa 08 5%
A1 10%I, BRI A5, EaMEh A IR L
Rt ARARSr B3 n 2 1590, UKL I 43 A7 35 53 VR BE

Relative Intensity/a.u.

1 HUBRE &1k AloasCuozsFeNiCo il & & # K XRD Bl
Fig.1 XRD patterns of Alg25Cuo7sFeNiCo HEAs powders with

different milling time
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Fig.2 SEM images of Alg2sCuo7sFeNiCo HEAs powders with different milling time: (a) 0 h, (b) 8 h, (c) 16 h, (d) 24 h, (e) 32 h,

and (f) 64 h
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Fig.3 Microstructures of SEM (a~d) and TEM (e) of Alg25Cug.7sFeNiCo/7075Al composites with different volume fractions of HEAs:
(a) 5%, (b) 10%, (c) 15%, (d) 20%
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F 1 Alo2sCuossFeNiCo/7075A1 B & # ) I HE B AR {1 B
Table 1 Hardness and tensile properties of Alg2sCug s

FeNiCo/7075Al composites

Hardness,

HB/MPa  E/CFa

Material on/MPa ol%

6061 1014.2 71.2 364.5 8.36
6061AI+5%HEA  1079.6 79.9 437.6 11.42
6061AI+10%HEA  1123.3 83.9 431.3 7.08
6061AI+15%HEA 1214.1 86.7 406.5 6.12

6061AI+20%HEA  1308.6 89.5 401.3 5.50
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Fig.4 Density of Alg2sCug7sFeNiCo/7075Al composites containing

different volume fractions of HEAs

PR B RE, Ho /N RS9 6 A2 th 24 & e i 2
B, KRSFEIHE /& AlgasCug zsFeNiCo W7 2% i,
JETEEERT R, XS S A KA . AR R
BRI, Wil by 5c. 5d Fron, A AR O EH)
HEZGR R G &R S RS ERE U i a &
HHWR, BB, BarkliR. K,
BT R B R S ek R AT AL AR B, DA BR K
FIURE R e 0 20, 4008 DR] o 40 5 < 1 O B 2Rl 1 2
A E/

5 AN[A HEAs Alg2sCuo.7sFeNiCo/7075A1 & A4 FHE Bl 1 SEM 250
Fig.5 SEM tensile fractographs of Aly2sCug7sFeNiCo/7075A1 composites containing different volumes fractions of HEAs: (a) 5%,
(b) 10%, (c) 15%, and (d) 20%
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Microstructure and Mechanical Properties of Aly,5Cug 7;sFeNiCo HEAs Particulates
Reinforced Aluminum Alloy

Zhu Dezhi, Ding Xia, Qi Longfei, Chen Qi
(Guangdong Key Laboratory for Advanced Metallic Materials Processing,

South China University of Technology, Guangzhou 510640, China)

Abstract: High entropy alloy (HEA) is a novel structural and functional material. For the excellent interfacial wettability, the interface

of HEA-AI is well-bonded. In the present paper, the Aly2sCug 7sFeNiCo particles were used as the reinforcement to improve the strength

and ductility of aluminum alloy. The effects of HEAs content on microstructure and mechanical properties of the composites were

investigated. Results show that the HEAs particles are distributed uniformly in the composites. With the HEA volume fraction

increasing, particles clustering occur in local regions, the modulus and hardness of the composites increase, while the tensile strength

and elongation increase firstly and then drop. When the reinforcement volume fraction is 5%, the maximum tensile strength 437.6 MPa

and the maximum elongation 11.42% of the composites are obtained, which are 20.1% and 36.6% higher than those of the aluminum

alloy matrix, respectively. The excellent comprehensive mechanical properties are attributed to the well-bonded interfaces of HEAs-AI.
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