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Abstract; Microstructure and mechanical properties of Al, Mo, ; Nb,; Taos Ti;5 refractory high-entropy alloy were
investigated, and property transformation of the alloy were analyzed from aspects of solution strengthening effect
of Al element as well as strong bonding between Al and transition elements. The results indicate that alloys exhib-
it a single-phase BCC structure with the increase of x from 0 to 0.75, meanwhile the dendritic structure gradually
turns to be finer with the hardness increase. At the room temperature, alloys with low aluminum content (x<C
0.3) present absence of fracture when the compressive strain reaches 70% , while that with high aluminum con-
tent(x==0.4) exhibit obvious brittleness. Under high temperature conditions, the theoretical melting point of the
alloy system is decreased with the increase of Al contents, and reduction degree of compression strength of alloy
becomes greater.

Key Words: Refractory High-entropy Alloy,Single-phase BCC Solid Solution, Mechanical Properties

A etk 2 Eouh & AT T s
G LT BT B B K b AR FE TR B 4 1 O R
Bl 0E 4 PR R g B RE AR B R AR S
4%, SENKOV O N ZF Y JF % iy i Mo, Nb, Ta,
VWA ER 0 R 2 ME R R A e T R
FNTHREEESRG S X50E THEE M ZK
L HATE IR M WA Mo S A a2 A A
GRS INAT AR XMERE JT R ok IR A v Hoh Al
LR M. XRENN AL BA R Mo, Nb, Ta 4§
MERE 0 2 AT B9 LT AR R A AR A ST S G A

WA HHA :2022-07-27 & B R U 81 H B : 2022-09-29
ES£TA VLV E AR TR 5 B 5 H (20192BBH80020)

G [ = e o A A T N R N o T e AR A LT R ey
Pyt s TR AL I R 4 I8 T 3K 18] 5 T R A T 1)
A PE S L AR M R G0 T A OF DN A
TR R EE S R R R . ARBTIE A T — R
Al Moy Nby; Tao s Tiys @8 & 4. BF5E T AL & X%
B R R ALV ) A ERE AR L Oy — 2 T R PERE AR
SRR S RIS %

1 XM AR Tk
%FHE”E E ﬁ ,E\: §§ EB ik iﬁ' 4:/?\ —FE‘J %’ T Al, Mo, ; Nb().s

FE—1EHFEBN A E. L1979 A LRI R . 7 B (330063) , E-mail : cuixia2000@163.com
BEES IR, 1979 4F A BIAFSE 61 . B8 B (330063) , E-mail : g-fei6 18@ qq.com

S| &, LAl TF& . %. Al Moos Nbos Tag s Tiys Y& = & 4 41

SURIPEREBF ¢ ()], FRPh 85 3s I (04 4. 2023,43(4) :524-529.

CUI X,YIN C L,WANG Z R, et al. Microstructure and mechanical properties of Al, Mog.s Nbg s Tag s Tii s refractory high-entropy alloys[J].

Special Casting & Nonferrous Alloys, 2023, 43(4) :524-529.

524



Al, Moy s Nbgs Tags Ty s Xﬁiﬁ’%hﬁéé}_\gﬁ 20 ﬁ%ﬁﬁ%

Tay; Ti,5(x=0,0.1,0.2,0.3,0.4,0.6 F1 0.75, & /R 43
¥O4A 4. B Mo,Nb, Ta #l Ti Jk 4l BF Ky 99.99%
B8 FED AL FURHAERE S 99.999% . B JFURE &
FOKB M b R B 5 AR BB 4 BE (10 g /2
). KA Miniflex600 % X 428 77 410 (Cu #) %t 4
S AT AR BT . % ] HiTachi SU-70 B84G35 % 5 4
L% (SEMD ##F 47 1O 41 21 W 4% 5 ok A HV-30Z 1 1%
2k [ B2 11 2 A 4 A0 2 FQAE B, &5 10 IR I3y
fHE8X 10" s "N AR MR N, R ] CMT5504 B
B 7 7 AR I 56 B0 = R R 46 M AR R
Gleeble 3180 HAR DL 56 AL I X 45 4 A9 w55 1 45 PE R
NS F A 1X 1077 s, R4 AR R F A 5 mm X

5 mmX10 mm.
2 RBRERLS 5N

2.1 HLALEH

Kl 1% 2 Al Moy s Nbgs Tags Tis 42 89 XRD
Bl ., wT VA A & 43— BCC g5 41, JF .
BEA AL 8 3, A7 G 0 07 B 2 i K A R AL . A
S0 RS BORWREAL, X2l T Al TR 54
JRICE B &L p-d ZHLBEEM BEAER AL JTTRED p L
R R A BT R A R d
BUE R LG8 (TMs) #8540 B 8 i, H
AL-TMs B S J5 1 FH L 19 4 a8 2 42 2 0, 3 i i) Al
PR HE T B AR R 09 P M W TR DA B
SR AL G

—»«/Z\\x*075

+ BCC
—J‘L—A——/’ u———fn *=0.75

x=0.6
=04
=03
#=0.2

CPS
CPS

A- x=0.1
| N N
20 40 60 80 100
26/(°)
(a) XRD H (b) R#pat X

A1 Al;x Moy ;s Nbys Tag s Tiy s #“'é/ﬁ\{i\éﬁ X S & AT 4 &l
Fig.1 X-ray patterns of as-cast Al, Mo, ; Nb,;Ta,; Ti, 5 alloys
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Tab.1 Melting temperature (T, ) and atomic radius(R )
of pure Al, Mo, Nb, Ta, Ti metals

ali g Jm S/ C JR 242/ nm
Al 660 0.143 2
Mo 2623 0.136 3
Nb 2477 0.142 9
Ta 3017 0.143 0
Ti 1668 0.146 2
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Tab.2 Melting temperature (T,,), enthalpy of mixing(AH ),

lattice constant and hardness of as-cast Al, Mo, s Nb, s Ta, s Ti, s alloys

xR/ CORAK/ (K] s mol™h)  FMEE Y/ nm B (HV)
0 2187 —1.56 0.324 7 329.9+4.5
0.1 2138 —4.20 0.324 1 369.1+2.7
0.2 2091 —6.52 0.324 2 385.2+8.1
0.3 2048 —8.56 0.323 9 427.4£4.1
0.4 2 007 —10.35 0.323 9 456.6+£5.7
0.6 1932 —13.30 0.323 4 511.8+3.8
0.75 1882 —15.08 0.323 3 543.1+5.8
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Fig.5 Backscattered electron images of compression section of as-cast Al, Mo, ; Nb,;Ta,; Ti, 5 alloys at room temperature
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Effects of La and Ce on the Microstructure and Properties of Cast

Al-7Si-0.6Cu-0.8Fe Alloy
Wu Shunyi'?, Ge Fubiao'?, Gan Peiyuan®, Hu Zhenguang"?, Li Yongsheng®, Tan Haijun'
(1.College of Chemistry and Bioengineering, Guilin University of Technology; 2.Nanning Gult Education
Technology Co., Ltd.; 3.Guangxi Branch of Chinese Science and Technology Development Institute)

Abstract: The effects of microstructure, mechanical properties and thermal conductivity of cast Al-7Si-0. 6Cu-
0.8Fe alloy were investigated with single or compound addition of La and Ce by means of optical microscope,
scanning electron microscope and laser flash apparatus.The results indicate that the alloy with 0.3% (La+Ce) ad-
dition, the a-Al phase is refined to a greater extent,and the secondary dendrite arm spacing (SDAS) achieves a
minimum value of 13.1 ym. In additon, the morphology of eutectic Si is transformed into fine particles and uni-
formly distributed at the grain boundaries, and the length of Fe-rich phase is reduced by 57.51%. Where the ther-
mal conductivity is 159.68 W/(m « K), tensile strength is 231.3 MPa, and elongation is 6.89% , which are in-
creased by 13.79% , 24.96% and 118.73% , respectively compared with the alloy without rare earth addition.
Key Words: Al-7Si-0.6Cu-0.8Fe Alloy, La and Ce, Thermal Conductivity, Microstructure, Mechanical Properties
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