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Tablel Thermodynamic parametersof Fe, Cr and V

elements
Element T!/K  B/GPa Viem®  a/x10°K"
Fe 1811 170 7.09 11.8
Cr 2180 160 7.23 4.9
\Y% 2183 160 8.32 8.4

%2 FeCr. FeV. Cr-V T&EZEHKAH ),

Table2 Valuesof AH . between the elements of Fe-Cr,

Fe-V and Cr-V

Element AH . [kJ-mol’!
Fe-Cr -1
Fe-V =7
Cr-V -2
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Table3 Thermodynamic parameters of the Fess41Cr 2506V 3553 alloys

Alloy AG/kJ-mol™ AH i /kJ-mol™ AH/kJ-mol™ 51% ASmix/J-(mol-K)™! Tw/K
FeCrV -20.01 -4.44 3.23 2.39 9.13 2058
FC35,41CI‘23,05V35,53 -20.11 -4.83 3.30 2.45 9.08 2047
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Fig.1 XRD patterns of the as-cast, as-homogenized, hot-rolled

and annealed Fess.41Cra8.06V3s.53 alloys
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Fig.2 Vickers microhardness of Fese 41Cr2s5.06V3s.53 alloys
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Alloy 00.,/MPa
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Fig.4 Three types of serrations
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Fig.5 OM images of the Fesq.41Cras.06V3s.53 alloys: (a, b) as-cast; (c, d) as-homogenized; (e, f) hot rolled; (g, h) annealed
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Fig.7 EDS analysis results of marked positions of the as-cast

Fes6.41Crag8.06V3s.53 alloy
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Content/at%

Position
Cr Fe

5 41.22 30.05 28.72
6 45.47 33.99 20.54

7 39.47 29.36 31.17

100 pm

Bl 11 #ELES Fesea1Craso6Vasss & 4 ARG AL E 1) EDS 43 #r
LR
Fig.11 EDS analysis results of marked positions of the hot-rolled

Fes6.41Crag8.06V3s.53 alloy

Bl 12 #AELIR KA Fesea1CrasocVssss B &1 SEM I

Fig.12 SEM images of the annealed Fes.41Cras.06V3s.53 alloy
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Fig.14 EBSD analysis of the Fes41Cras06V3s.53 alloy: (a) inverse pole figure; (b) pole figure; (c) statistical diagram of grain size;

(d) statistical diagram of grain boundary distribution
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AN B R A 25 AT, S &RA AR
Fe . SR R/ T AT T B RE A AE N BT A 45
LR

3) 5B EMEMHY,,) 4369.82 MPa ALk, 1y
S AL HE 5 A 4 HO T (HV )3 =1 8] 4628.54 MPa,
JE 45 JE AR5 P 789.7 MPa 2 1 & 988.3 MPa. #2511k
AEBRJS, AR AT NGRS R, A
b FE VRS, B T G B ARE R . 5 3
SIMES B 4 bR YA E TS I R AT, AR AT o R AE
AT R AT R 5 LA AR EAE T, A A S 1 R4 R ) -
;A £ b A R B

4) FNELJEFE S B0 4 0 B2 3G KN 1044.6 MPa.
AL JE R B RBRE ) 0 25 M 7E dh SR TR i, i 3h A5 FF
45 b i AR A 2 EH R it ) A e A, P38 ok R
JNE] 23.5 um, ERLARALHE— B T A & RE
PN TR K G FR A S AR A BT T B, BT 958.2 MPa.
AN FE M TARS A & I E4E B SK T 50%, S
TBREAE M R A .
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Composition Design, Microstructures Evolution and Properties of L ow-Activation
Single-Phase Fess 41Cr 28,06V 3553 Medium-Entropy Alloys

Luo Xinrui', Wang Hui®, Pei Shichao', Yang Fan', Zheng Dandan', Chen Yuxiang', Li Ningyu', Chang Yonggqin'

(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Institute for Advanced Study Chengdu University, Chengdu 610106, China)

Abstract: According to the requirements of low activation materials and reducing cost, Fe, Cr and V elements are selected to design a

single-phase medium entropy alloy with non-equal atomic ratio of Fess41Cr2506V3s.53 based on minimizing Gibbs free energy. The alloys

were synthesized by vacuum melting method followed by hot-rolling and heat treatments. It is found that Fese41Cras06V3s.53 alloy is

single-phase bee solid solution in different treatment states. No any phase transformation is detected. It reveals that the phase structure of

the alloy is quite stable, which is in good agreement with the design results. The hardness of the Fess41Cra5.06V3s.53 alloy is higher than that

of the traditional heat-resistant alloys, and the compressive plasticity of the alloys in different treatment states is more than 50%, which

achieves a good match of strength and plasticity. Due to the interaction between segregation elements and dislocations, the compressive

stress-strain curve of the alloy exhibits serrated flow behavior during the compression deformation process. The microstructures of the

Fes6.41Cr28.06 V3553 alloy were characterized in details, and the mechanism of the excellent properties for the alloy was also explained.

Key words: Fese41Cras.06V3s.53 alloy; Gibbs free energy; low-activation; microstructure
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