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Microstructure and Compression Performance of HfNbZrTiTa High Entropy Alloy
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Abstract; HfNbZrTiTa high entropy alloy with equal atomic ratio was prepared by vacuum arc fur-
nace melting. The microstructure, quasi-static compression properties at room temperature and dy-
namic compression properties at room temperature (298 K) and low temperature (77 K) were studied
by XRD,SEM, EDS, electronic universal testing machine and Hopkinson pressure bar tester. The re-
sults show that the microstructure of the alloy is mainly BCC solid solution structure, there is a
small amount of eutectic structure between the grains,and it has good plasticity. The compression
plasticity at room temperature exceeds 50% without fracture. In the dynamic compression test, the
strain rate is controlled in the range of 2 000 to 4 000 s~'. When the temperature drops from 298 K
to 77 K,the flow stress change is not obvious.
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&l 3 AT LU 2 S 0 B A e A a5 R B
TE765 K fil 1 252 K &b, &3 Ji2#it B kM, 7F
765 K I, &4 TH i) HCP AH%4 78y BCC HH, X J&
KRN 55 3 78 v A7 /b i3 85 19 HE Ze F1 Ti T
R =M RAEZEE T I HCP 454, & iR T 5%
A5 BCC gh5#4), PH 7 il Hofd Iy, XRD o4
M, 475 7] LA N HENDZrTiTa 4 4x 5 %8 BCC
SERETE 1252 K B, &4/ o7 1Y BCC A%
AP B2 AH

[ 4 J& HINbZTiTa &4 A ZUE, AT LA
TR UL 281) 45 St R A R T A0, R € DX B2 A i 2
A GNP By S e AN O e re i R S
BT (SEM) H14 (1 5) , I BE T (EDS ) i
(F£ 1), it SEM K] LLFE | HINDZITiTa & 4
FLA TSR A R SE AR A, mT UL /D S Rl AH X
SR G S IR AEEE B L R WO T BCC [
R ST B, B 2 TR ARG, LR Aok K A
i TR 4% 1 it ) YRR O T At 2 40, HENDZrTiTa
B4 EDS S SR BIR , Ta JTLREIE MmN
WE TGN, (E EAS b ] 3 A 920 Ti JT R TEAL ]
SR Z R Ta WG R, 76 V2 5 B [ i 7
Hh SE— 20k ) B [ B Y BURE A, T T TR A
SUBNIG, 5 5 1 7E B R AT Y, 3X 5 DSC 45 5%
— Tk S AE Ti 55 Ta Z 889 Hf Nb Fl Zr SR

4 HfNbZrTiTa & £ HEALE
Fig.4 Metallographic structure of
HfNbZrTiTa alloy

2.2 N1ElERE
X} HENbZrTiTa &4 547 2 55 il B, 2841

temperature B HOE I EE R 320. THV
#&1 HINDZTiTa EEAERBTES
Table 1 Element distribution at different regions of HfNbZrTiTa alloy at%
Hf Zr Ti Ta
pUIbAN I 20. 00 20. 00 20. 00 20. 00 20. 00
BRI (R 1) 20. 92 21.45 18.37 23.63 15. 64
BOfN (52) 21.76 18.13 18.05 19.32 22.74
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Fig.7 Compression curves of HINbZrTiTa alloy at different temperatures and strain rates
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Fig.9 Compressive yield strength and flow stress of HfNbZrTiTa alloy at different temperatures and strain rates
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