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Fig.1 SEM morphologies of CrMn0.3FeVVCu0.06 alloy powder at milling stages of 20 h (a), 40 h (b), 60 h (c); SPS sintered bulk (d)
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Fig.2 XRD pattern of CrMn0.3FeVVCu0.06 alloy bulk sintered by
SPS
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Fig.3 TEM images (a, b) and SAED patterns of area A corresponding to a bcc structure [012] zone axis (c) and area B corresponding to the fcc

structure [011] zone axis (d) for CrMn0.3FeVVCu0.06 alloy
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Fig.4 True stress-strain curve of CrMn0.3FeVCu0.06 HEA after
SPS

F1 BRAEE CrMn0.3FeVCU0.06 EHHA &M 1F ME8E
Table 1 Mechanical properties of the CrMn0.3FeVVCu0.06 HEA

after SPS
ay/MPa omadMPa &% Hardness, HV/MPa
1405 1630 36.8 5270

2 CrMn0.3FeVCu0.06 &1 D EE TR ERIXESH

Table 2 Parameters of D plasma irradiation in CrMn0.3FeVCu

-0.06 alloy
smle TK iy A0tmis. min  obm
DO - - - - -
DI 500 40 1 167 2.0
D2 500 40 1 67 4.0
D3 500 40 1 33 10.0
D4 360 40 1 67 4.0
D5 550 40 1 67 4.0
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K5 CrMn0.3FeVCu0.06 4 <x7E 500 K B A& D %8 T 4E F5 (1 SEM B3
Fig.5 SEM morphologies of CrMn0.3FeVVCu0.06 alloy samples irradiated at 500 K and different doses of D plasma: (a, b) DO, (c, d) D1,
(e, f) D2, and (g, h) D3
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#*3 DO #ampREEXIEN EDS HH4ER
Table 3 EDS results of the gray region in DO sample (at%0)
Cr Mn Fe \Y Cu
8.20 38.51 2.89 49.08 1.32
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Fig.6 SEM morphologies of CrMn0.3FeVCu0.06 alloy samples irradiated by 4.0 X 10® m?dose of D plasma at different temperatures: (a, b) D4,
360 K; (c, d) D2, 500 K; (e, f) D5, 550 K
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Table 4 Comparison of D plasma irradiation properties between

CrMn0.3FeVVCu0.06 HEA and polycrystalline tungsten

Flux

. 2 Incident 2% 2

Alloy den?#%//;lo energyleV. De/<10” m
Fg\%ﬂggs 1 40 2.0<dy<4.0
Polycrystalline 1 38 0.1<y<1.0

tungsten’™!
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T T3 B G A 200 o i P v T B, 7E 360 KIS

Load on Sample, P/mN
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K7 CrMn0.3FeVCu0.06 =il & e A Al I & 1) D 55 B 1A m i
JE AR P-h 2k
Fig.7 Nano-indentation measurements (P-h curve) of CrMn0.3FeV-

Cu0.06HEA irradiated by different doses of D plasma
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Fig.8 Nano-indentation measurements (P-h curve) of CrMn0.3FeV-

Cu0.06HEA irradiated by D plasma at different temperatures

5 KIERSIERRE CrMn0.3FeVCU0.06 A &HEmKBE Tt
Table 5 Nano-hardnesses (GPa) of unirradiated sample and
irradiated CrMn0.3FeVCu0.06 alloy samples (tested

twice)

Sample DO D1 D2 D3 D4 D5

First 6.177 5.710 7.088 7.330 8.741 6.419

Second  6.292 5.865 6.814 7.524 8.659 6.601

gAY TN 2.4 GPa, iX 5 Singh %5 A [t
Fogh R,

N e R 27 R T A R S| R ) 25 B v e AR
AL b 4 A 3 A 3 R oY 4 R Ak T 40 A 2
P 55 1 R URBEA, BT IR R B 4 2 7 AR ET AL
YER, AL TSI a N g 38, AL E R R 56
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Microstructure and Irradiation Properties of CrMn0.3FeVVCu0.06 High Entropy Alloy

Song Ruokang®, Zhang Lin?
(1. Beijing System Design Institute of Electro Mechanic Engineering, Beijing 100854, China)
(2. Bgrimm MTC Technology Co., Ltd, Beijing 102628, China)

Abstract: A CrMn0.3FeVVCu0.06 high entropy alloy (HEA) was prepared by powder metallurgy technology. X-ray diffraction (XRD), scanning
electron microscopy (SEM) and transmission electron microscopy (TEM) were employed to characterize the phase formation and microstructure
of the milled powders and sintered bulk CrMn0.3FeVVCu0.06 HEA. It was found that the sintered bulk CrMn0.3FeVVCu0.06 high-entropy alloy
exhibits a dual-phase structure of bcc structured matrix and fcc particles. The bulk CrMnFeVTi HEA exhibits high values of compressive strength
and ductility due to grain boundary strengthening and precipitate strengthening. In addition, effects of fluence and temperature on surface
morphology and mechanical properties of the CrMn0.3FeVVCu0.06 HEA, irradiated by low energy high flux deuterium (D) plasma beams, were
systematically investigated. When irradiation conditions were set as 500 K, 40 eV and 1x10% m? s, the critical fluence for blistering in the
CrMn0.3FeVCu0.06 HEA is higher than 2.0x10® m?, which is much larger than the critical fluence in polycrystalline tungsten with similar
irradiation conditions. It can be seen that the CrMn0.3FeVCu0.06 HEA has better irradiation resistance than polycrystalline tungsten in terms of D
retention or inhibiting blister formation. The hardness of the alloy gradually increases with the increase of deuterium fluence, but decreases with
increasing irradiation temperature. Due to severe lattice-distortion and sluggish diffusion effects HEA, the irradiation hardening in
CrMn0.3FeVCu0.06 HEA is more sensitive to the change of irradiation temperature.
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