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LG 7 1473 AT SR AL o3 IR IRAT b HA I E
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Fig. 1 XRD patterns of AISiTiCrNiCu powders with different

milling time

K 2 P ARG NIK 10% HEA,/6061A1
HEMER XRD . K 2 Rl LUGEH, Mkedii
FE4 500 ‘CHI 520 CHF, R G APREH FUR I 21 Py A
A, 23910 6061A1 481 BCC 45#11) AISiTiCrNiCu



1286 hEA SR R

201847 H

=—Al
*—HEA
*—Unknown phase

ne

Dt

R i os40C
(©) bbb, VS
oY W I L
(@) v . J . R
20 40 60 80 100
20/(°)

B 2 AFEBELEHRE P 10%HEA/6061A1 & 454 kLT
XRD i
Fig. 2 XRD patterns of 10%HEA,/6061Al composites
sintered at different temperatures: (a) 500 C; (b) 520 C;
(c)540 C
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Fig.3 Microstructures of HEA,/6061Al composites with different HEA,, volume fractions: (a) 5%; (b) 10%; (c) 15%; (d) 20%
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PN R BB B T o, TR A AR )
T 2R Hth B A LR TR T s AN TS K PR A
SEAAMRL RN BN, S AR T Sk
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U, AR e gh W T m i ok A ik
R (250~400 °C), REHESAMEKIESR, M
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250 CIF, EAMEHRFNZIK R EI AR o
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Table 1 CTEs of Al matrix composites reinforced by various

ceramics particles (RT—100 C)

) Average CTE/
Material 6 o Method
(10°%C™
5%SiC,/Al-Cu 21.46
10%SiC,/Al-Cu 20.81 Hot
10%8SiC,/Al-Cu 20.85 extrusion"*
Al-Cu 24.5
2%B4C/Al-Cu 225 o
Stirring
5%B4C/Al-Cu 22.4 s
casting!"”
7%B4C/Al-Cu 22.1
6061Al 23.04
5%HEA,/6061Al 22.22 Cold
10%HEA,/6061A1 21.20 pressing+
15%HEA,/6061A1 20.26 SPS
20%HEA,/6061A1 19.09
2.3 REEEX HEA/6061A1 8 AMHHIA K R 5L
A

K 8(a) AT 8 N #E 500~540 °C 1 % 1 10%
HEA,/6061A1 &M BHA b HIZIK th 2k .l ikas 21
HEA/6061A 52 & 4 RHAE I 2 2l 1 2L A2 A 1)
A, sl 8(b) i, HAAKUELNER 2 Fa). IE 8(a)
AL, 10%HEA/6061A1 & A5 MHRHEHUIZ K ki
F MR E R TR T WG K, RE&MAZ . SHH
B A K 2R BBt W P T e S B S 08 K
AORFEAR AR . R 2w, T [R] — Itk
N, 7£500. 520 #1540 CHil# ) 10% HEA,/6061Al
SEMEHF BRI RBOERIAK, RITGEE5
X AR R B AL
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Fig. 8 Thermal expansion properties of 10%HEA,/6061Al
composites sintered at different temperatures: (a) Thermal

expansion; (b) CETs

£2 AFBLHRIE T 10%HEA /6061 Al & A MR HAZIK
Table 2 CTEs of 10%HEA,/6061Al composites sintered at

different temperatures

Sintering CTE/(10°%C™)
temperature/C  25-100°C 25-200°C 25-300°C 25-400C

500 21.61 23.12 23.63 23.56
520 21.20 23.56 24.12 24.07
540 20.56 21.84 22.62 22.89
LA

3 Zit

1) £ 25~100 CH}, 6061A1 4541 AISiTiCrNiCu
R A A (HEA) IS IK 25040 514 23.04 X 10°%/°C
F19.85X10°%°C, B Al & & MUK R4 5 T HEA

HEZIK 250 MUk,  HEA, 7] LAF#R(AISITICINICu),/
6061A1 KM EHHEA/6061A1 M B I #IZ K R
%, HuTm 9y HEA, FIAFR S0k A 4T 44
KRB SR

2) K% HEA, AR E08 K, HEA/6061A1 2
BRI R A BRGSO EF HEA, IR
SIBAART, BB T, HEA/6061A1 & &4
AP ZR AR I S K5 G R AR A . iR
RS T AR 4T, HEA/6061A1 &AM R IK
RETNE = TR0, HREE HEA, I4F 4L
BGOR, 2N BETTRW], S G e BokL ) LA
LB AR

3) 1E 500,520 F1 540 CHill#5 ¥ 10%HEA,/6061Al
A MBI HRZIE REAE 25~400 “C I ZERIAK,
W e 45 1 R NI R B R
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Effects of volume fraction and sintering temperature on coefficient of
thermal expansion of (AISiTiCrNiCu),/6061Al composites

ZHU De-zhi, QI Long-fei, DING Xia

(1. Guangdong Key Laboratory for Advanced Metallic Materials Processing,
South China University of Technology, Guangzhou 510640, China)

Abstract: AISiTiCrNiCu high-entropy alloy particles(tHEA;) were used as the reinforced phase to reinforce aluminum
alloy in order to study the effects of HEA, volume fraction and sintering temperature on the coefficient of thermal
expansion(CTE) of the composites. The results show that the CTEs of 6061Al alloy and HEA,, are 23.04 X 10°%/°C and
9.85X107%°C, respectively, at 25-100 ‘C. With the increase of HEA, volume fraction, the coefficient of thermal
expansion of HEA/6061Al composites reduces obviously. When the volume fraction of enhanced phase is certain, the
CTE of HEA,/6061Al composites increases at first and then keeps on with the increase of sintering temperature.

Key words: high entropy alloy; aluminum matrix composite; coefficient of thermal expansion; volume fraction; sintering

temperature
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