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Fig. 4 Microstructure of Ti, ( NiziC0gsFe;sCris ) 10 alloys
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2221 BHEE

BeMza s FIORERTISENTHW. IS
t, EEEERETIRSMIEINEEEAX, NHVIOTHE
FZEHVE10, EFZERR: —HHE, KEFFEEITIN
ASSERIEHE, FERARWIERESE; 5—FH
H, BETISSREIN, BHEAISRE n- (Ni, Co) ,Ti
BHEEE, E_iEaCRIEE.

2222 ERE4EMERE

E|74Ti, ( FeisCoxNiskCris ) 1. B SHI=IREE N
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F1 Ti, (FeiCoxNigCris) 100 B EEMEXEDSH TR
Table 1 EDS analysis results of Ti, ( Fe;sC03sNissCris) 100..

alloys in various regions at/%
Tifk & i XA Ti Cr Fe Co Ni
x=0 1 0 17.13 1570 34.82 3225
x=2 2 3.02 16.24 1550 3279 3244
DR 347 1714 16.03 33.04 33.01
x= 1D 471 1673 1585 31.89 30.83
Ti-rich phase 37.43 12.86 11.85 19.49 18.65
DR 6.62 1161 1427 30.16 33.34
=6 1D 12.18 13.83 12.47 30.08 30.36
DR 8.73 19.79 1852 25.67 26.28
x=8 D
1 -phase 19.70 6.00 819 3104 34.07
Ti-rich phase 66.65 4.83 4.68 1097 12.88
=10 DR 6.24 1284 16.79 33.29 30.84
1D
) -phase 20.18 9.83 847 30.08 30.36
x=12 DR 8.73 19.79 1852 25.67 26.28
ID 1424 1074 12.82 3252 29.69
DR 1560 1422 1370 29.11 27.36
=14 1D 2056 11.13 10.65 28.27 29.38
—o— FEAAMERE
450 -
g 375
300 |
2251
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THER/%
E6 Ti, (Fe;sCoxNixCris) 100 S EHIFIIEE .
1 AR E AL RIBE R
Fig. 6 Variations in alloy hardness, DR hardness, and ID
hardness for Ti, ( Fe,sC04NigCris) 100.. alloys
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Fig. 9 Compression fracture morphologies of Ti, ( Fe;sC0sNiysCrys ) 100, alloys
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¥, BEHIELDRSN SR 0 BRI RBAEET

(2) EETIREAIEN, Ti[FesCousNiuCrisli. & ERRERBIMIEEIR A, BHTHE., HREMNEEH50%
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Microstructure and Mechanical Properties of Ti (Fe;sC035NizCryc),00., High
Entropy Alloys

LIU Shuai-bin', ZHAI Qiu-ya', LIU Yang', YE Jian—lin?, XU Jin—feng'
(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, Shaanxi, China; 2. Xi'an Younite
Container Manufacturing Co., Ltd., Xi'an 710201, Shaanxi, China)

Abstract:

High entropy alloy is considered as the next generation of key development alloy materials due to its excellent
mechanical and physicochemical properties. In this study, the microstructure and mechanical properties of
Ti, (FesCo45NizsCry5) 0., Multi-component alloy were characterized by OM, XRD, SEM, EDS, microhardness
tester and universal testing machine. The results show that in a wide range of Ti content, the matrix phase of
the alloy always keeps a single FCC structure, and the phase morphology features dendrite. With increasing Ti
content, the amount of intergranular n phase precipitation increases; the phase constituent of the alloy changes
from single FCC solid solution to FCC solid solution with a small amount of intergranular n-(Ni,CO),Ti.
The morphology of solid solution transforms from fine equiaxed crystal to coarse dendrite. Accordingly, the
micro-hardness and yield strength of the alloy tend to increase, while the toughness decreases. The alloy
has a wide range of properties, the micro-hardness is HV 197-510 and the yield strength is 171-1 065 MPa.
TiyNiz,CogFe;Cry; high entropy alloy has more than 50% plastic strain, HV 483 micro-hardness and 870
MPa yield strength. It is a high-strength high-entropy alloy with excellent comprehensive properties.

Key words:
high entropy alloy; FCC structure; microstructure; mechanical properties
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