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Abstract: A series of refractory high-entropy alloys (AICrNbMo, V)., Y, containing trace rare earth Y were prepared
via vacuum arc melting, and the effects of Y on the microstructure and properties of (AICtNbMo,5V),4..Y, alloys were
systematically investigated. The results show that all of the alloys have a single body-centered cubic (BCC) structure,
and the variation of Y content does not affect the phase composition of the (AICINbMo, V). Y, alloys. When the Y
content is relatively low ( < 0.3at.%) , each element distributes uniformly; when the Y content increases to 0.45at.%,
the element Y generates segregation and precipitation because it exceeds the solid solubility limit of the alloy. The high-
temperature compression test under 1 273 K shows that when the Y content is 0.15at.%, the yield strength and peak
strength of the alloy reach the maximum values (632 MPa, 716 MPa) , which are 30.4% and 10.8% higher than those
of the alloy without Y, respectively, however, the fracture strain decreases from >50% to 45.8%. Analysis shows that
an appropriate amount of Y enhances the strength through solid solution strengthening caused by lattice distortion, but
it inhibits the dislocation slip, resulting in the plasticity decrease; excessive Y content will lead to segregation of Y and
form brittle phases, weakening the strengthening effect and resulting in the plasticity decrease.

Key words: refractory high-entropy alloy; AICtMoNbV; rare earth element Y; microstructure; compressive properties;
vacuum arc melting
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Tab. 1 Parameters AH,,,, AS,., Tn, 2, 0
and VEC obtained by calculation

-AH/ A S

G4 TJK Q 6/% VEC
(kJ-mol™)  /(kJ-mol™)

Y, 11.75 13.14 2215 248 224 488

Yo 11.67 1321 2115 239 238 488

Yos 11.60 1328 2114 242 253 488

Yous 11.52 1333 2113 244 268 488

2.2 (AICrNbMog5V ) 100-.Y. BERIBLERL

B14H 7T ( AICTINDMo, sV ) 0. Y, (=01
0.15at.%. 0.3at.%#100.45at.% ) SEAIXRDEIE . 58

o

— . - ,/-
Grain Boundary

(a) Yoi4:

. FyH
IRIE AR FDUNDI"’H-’

® BOC
.
§. ?MI 4 ®) i
LI Al I
L7 |
Y, U
0 40 Lili] B0 100
M)

Bl (AICINbMoysV ) 1o, Y SHEBHA EXRDEIE
Fig. 1 XRD patterns of the ( AICtNbMoysV ) 14, Y, refractory high-
entropy alloys

=0, rEEEIENES—BCCER, YRIRIIFR
MEEHEERTEN, XSHEMUER—.

RIEMARLIENE T UM S SNLRREEY, »
51790.310 83, 0.310 38, 0.211 72, 0.312 19 nm, ZEI]
SefRE LFHRIES . XM T YEBILEMTER
RKHEFHE, AYSELTREGTEAN, RET
HEEYSERVBIOME, T5ER/NEERSE

BRIYEEIBE0.45. %0, BHESAGHEBR
R, BB YRFLEBMARKER, 5I&REEZI
B, SHSEREHEZEX, BAILUAAYTRESE
BN EZGSARRTIBERBIBREZEIER. 2,

HFYRIRINER/ND, XRDFHREZERUZESYHE
YDITEHERIFTE o

2.3  (AICrNbMog sV ) 100-.Y. EERIGINLELR

( AICINbMoysV ) 14 Y AISEMENRFNED S EF
EROBUNE2. BRI, GREFBYTEHMINEGE

(b) Yo.]s%ﬁ}:\

Y Precipates

( C ) Yo.s%ﬁ

(d) Yo,4séj3:\

E2 #73 (AICINDMo, sV ) 0. Y EEBHESEHEIEF (BSE) ER
Fig. 2 BSE images of the as-cast ( AICtNbMo,sV ) .Y, refractory high-entropy alloys
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Fig. 3 The elemental distribution map scanning results of the ( AICtNbMo,sV ) 4. Y, refractory high-entropy alloys
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Fig. 4 The engineering stress-strain curves of the
( AICINbMo, 5V ) 1. Y, alloys at 1 273 K
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Tab. 2 The compressive mechanical properties of the
AICrNbMo, sV alloys with four different Y contents
obtained experimentally

&4 IRSRE/MPa  WE(HIEE/MPa W8N A5 /%
Y, 459 646 >50
Yous 632 716 45.8
Yo, 608 640 372
Yous 457 615 15.2

SRE, 9716 MPa, Itt4h, BIZENEITMNY,&EHI50%,
BEAY, B EHI45.8%, Yo aEHI37.2%, FY B%
BEEE15.2%, SUWFETRESE, RBERYHIMASRE
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Fig. 5 The fracture morphologies of the ( AICrNbMo,sV ) ... Y, alloys after compression at 1 273 K
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