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Abstract: The effects of Y addition on the microstructure and mechanical properties of (CoCrFeMnNi1) 40—, Y, (x
=0,1.2.3.4) high entropy alloys were investigated. The results indicate that the second phase of HCP structure
rich in Y and Ni is formed with the increase of x to 2, presenting a long strip shape. When x =4, the HCP phase
is distributed in a rectangular network shape, with the black Y-rich intermetallic compounds distributed. With the
increase of Y content, the volume fraction of the second phase is increased gradually. The addition of Y promotes
the atomic size difference and enthalpy-entropy ratio of the alloy, contributing to the formation of the second
phase. The mechanical properties reveal that the compressive strength and microhardness are gradually increased
with the increase of Y content. The yield strength and microhardness of (CoCrFeMnNi)y Y, alloy are 521 MPa
and 321.6 HV, which are increased by 178.6% and 100.6% , respectively, compared with those of the matrix
CoCrFeMnNi alloy(187 MPa, 160.3 HV). The enhancement of the strength and hardness of the alloys is mainly
attributed to the increase of the volume fraction of the second phase in the entropy alloys.
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Fig.1 XRD patterns of (CoCrFeMnNi) o, Y,
(x=0,1,2,3,4) high entropy alloy
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Fig.2 Element distribution in (CoCrFeMnNi)g Y, high entropy alloys
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Fig.4 Compressive stress-strain curves of

o

(CoCrFeMnNi) 00—, Y, high entropy alloys at room temperature

lgl 5 j‘j(COCrFeMDNi)loofz YI %‘kﬁ%éﬁ.\ﬂg}ﬁﬂ&gi
600 7 r3s

500 B

L]
AN s
£ 400 Lo B
= 0 &
B 300 1 SE
?‘é 00] — /( L 10 i%é
Hepfemss [0 7
1004 5 — i
0
0 T T T T T -5
0 1 2 3 4
X

B 5 (CoCrFeMnND .Y, & E&& ERZEES
HCP Aotk o X 2 B
Fig.5 Relationship between yield strength and volume
fraction of HCP phase of (CoCrFeMnND 50—, Y.

high entropy alloys at room temperature

ELOHCP MR ARSE Y SENXRK., W LLEH,
B G 55 —ARBEIN A 4 0 i AR R I S, X R B R
B HCP A& —Fh s AH . A 4 8 IR 1Y JiE ik 5 4 B
& HCP A S 5 1 5 i 14
2.4 (CoCrFeMnNi)o—. Y. BHE &N ERTEE

# 1 4 CoCrFeMnNi) o, Y, 5 % A 45 1 4 [C A
B, MR E, (CoCrFeMnND o, Y, B &4 (2 =
0.1.2.3,4) 1 2 B 4 G A B A8 46 3 BBl 43 531 0 3.3%
8.6% .3.7% .7.5% .12.3% , B IR BEBEH Y & &2 11
TmE A K, X R REE Y BN, A A PR T A
W2 B 4 A5 AT AN 1 B8 E AR X 2 5

F 1 (CoCrFeMnNi) .Y, B & & B H%EKEE (HV)
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high entropy alloy
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