WaATHE 1 HBEERMBE1E Vol.47, No.1
2018 4 1A RARE METAL MATERIALS AND ENGINEERING January 2018

AICTrFeNiTi & & RI2 E R R

REN, FEF, TUHR

o

(LBEAMLE TR K

L7 YRFH 110136)

B FE: ATV AICTFeNITi miffi & &R RRE M, RAERY N EZ IR AR &S, B8 R INHRE
FVGRARL IR )R 6 5 B BEAT A Ab FROF I e HA B ARt 2, P& SRS 5 B R L ISR R B R S 4% 4%
N A28 99 248 3 N7 5 < (1 T R B8 I i - O AR W &, SEDUS £ r ERE (R T - 45 SRR W] B AICTFeNiTi il 5 4
H AN ] B4R Lo 3L SR TR AR AL, RSV RGR . R TRIR (ot ) JE A AL VAL R S B i i A SRR AL &

G285t 400~900 CHINIAAT 0.5~10 h BRI AL B 5 =%, &

SRETEE R LR RIS R AL VR S AT

T (HV) M IHARFFAE 4000 MPa LA E, B R AF A2 s @A ATCrFeNITi A < I A4 IR 8] - 58 2 oft 2 Y

AT RO RS BERTE FI I, S Cb S B4R 215

KHEiE: AICrFeNiTi Ml &4 #uetE: AN L& m 4
XEHS: 1002-185X(2018)01-0191-06

FEESES: TG113 XHEAFRIRES: A

P R f R v B B S I Y B AE
1995 4E4& H, JFAE 2004 A AR R 1 OR £, %
TR T A Gt G UL — Bl sl A 20 3 SE AR 10
BB G, TFEIER B 2 Rt R L SR I
BT AR I B R <, BT — RO EE 1 AR,
LHRITR I FE AR R A R e BRI S
FEITCHEN 5 ML HE S 2 RITRRES P
(Y AR AR 7 IR R Tt g A 25 i A A 2 B,
LU ot U G A0 ATt L R 1y AP /S K NPV A
73~ WAL T BE P AL G, AR L 2 2% 6
JE AL G o BT PR R A SR, i e AT
fegitr A RELLI AL SR P RE, v A B R E
T T P S el L D P vl AR AR R PR R P
B A5 OO I AT i 10 2 AR SR M A

U SEAE LUK, Rt AT D A W < A P e
AR A7 i B, 0 AR A e pT A AL S R
5T A v UL R PRI S A S O e AR R R PR
MAREIIANGE — S AL AN S, 0] w9 15 G 4
R VE 7 W A SR AT IR AR B, AdRsE
PEAR D & e it S A D ol A D Py L 20
Ry ENERERE T IO RDL,  ELHE S Mot LA m i R BOIR
A& N LAER ) S A7 AR, AR A A EAR LT
M BAT H R

i HEA: 2017-01-09

R, AR kST Co HA R AICTFeNiTi &
WA G AT B MRS, WA S e RN ARG
ORI IR TR e i e del B2 PR AR A R, IR 5 A1 208 1k
TR G E PRI R 3, e 28R F N P 2 1o 2% 3t
SLEE R AR AL IE S, AT B PR Ay v < AR
Fevse YRR 5 Je T 2l 2%

1 % I

K4l R T 99.9%11) Al Cr. Fe. Ni f1Ti5
Fhali 4 JE o = AE N R, JFH 111101 AR BE R L T
AT RC L, el s R Ml ZKY-1 B
X HLI S M 25 SR A3 B S AICTFeNiTI miii & 4. &
S P BEAE KV B M I b SO B S 4 IRCAORIE & 42
AT B AT T, S B YA HL S B B4 . PR e M
96543 BIEFE 400, 500, 600, 700, 800 Fl 900 C 64
INAGELE N AT o 4 2 L K AR G DI RIRAG 1) /N PR 25
TRE BN B0 79 R (R AR =X B, 23 il AR 0.5,
1, 1.5, 2, 3, 4, 5, 6, 8, 10h GHHRFE, =4
W5 FASRIRE o K HV-50A B/ 7 4 FCRERE T
AR, AT 49N, gk Eh 15 s,

A A IR AH 4544 23 B 2K FH DX-2000 24 X 5 26 4iT
SACHEATINGE s A S WA ZERH XIP-6A-900 &L
A W REAT LSS s 358 G e e AN H I R v

EEWME: A LEaIES (201501079); LA RKRARIAA R R SFEDH (018-1502153601)
TEZ R/ KRBT, B, 1986 44, L, KBS HIRKRSAMRRRE S TREA2BE, 1T LB 110136, HLIE: 024-89724198, E-mail:

nzsfir@126.com



© 192 - G E AR

Pt 5595 B (1) 9% R E LABSYS-EVO % il 2 /- 13 A
HOCTEATINE, B ARFELL 10 °C/min TR HE %
MEILTEE] 1400 C, FFLL 50 C/min [38 BE Rl 474 201,
73 3] PR H s 2 ) it 2 $R AT S G AH AR IR R AR AR R
2 FBRE5H5H
2.1 %575 AICrFeNiTi SlEA £ RIERLEW

B 1 854 AICrFeNiTi =i & 4 ) X S 2efir ot
P R 4 AT AL U 3 . TR 2 A7 B 1a AT S P
RIL, B4 AICTFeNiTi =i & < B 2 AN ] S0 ar
77 (bee) 45 4] 1 [l 35 44 ) Jl, ALFE — AN TEJF 1 beel Fil—
ANF I boe2 S5 I [ 44 o AN 145 4 T R
T Laves i, &h5 € A Fe,Ti 4l 755 4 )71 beel
AR JEAE B & Fe-Cr ) A2 4ith L, A 71
bee2 [FWAARNIEZE & & ALNi ) B2 &5k R IE R,
A B T L B R U R o A U B 1
H A AICTFeNiTi =i & & I HOW A 238 Fr o B ]
WA B EGE N MBI AR, A s (DR). L
g 1] (ID) AR L 4120 (o) ALk il & 4 b 3t
b AL T B — M5 B b A R A2 TR 23 R D%,
AR AR AT BAHZR I R IR 2 oA A P bee AH, M
i T8) R o AR TE ) bee AU,
2.2 AICrFeNiTi B A ENEET

] 2 2 AICTFeNiTi i i G 4 0 A BE 58 AS [R) o #hald
FEFIQRUG IS [ AR A it 2, JLrh & S A0 H A5 I 1) 4l 2

3500
3000
w 25001
& -
> 2000j
1500

1000 - (211)
+ I (200) =

(110) Obce2  + Laves &

Hbccl

1

Intens

500
0

Bl 1 #5735 AICrFeNiTi syl & i) XRD B4 & 2 i 41 21
Fig.1 XRD pattern (a) and microstructure (b) of as-cast
AICrFeNiTi high entropy alloy
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Fig.2 Hardness change curves of AICrFeNiTi alloy with

different heat treatments
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Fig.3 DSC curves of AICrFeNiTi alloy
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Fig.4 Microstructures of AICrFeNiTi alloy at different heating temperatures: (a) 400 ‘C, (b) 600 C, (c) 800 ‘C, and (d) 900 C
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Fig.6 Hardness change curve and corresponding microstructures of AICrFeNiTi alloy at heating temperature of 800 ‘C
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Thermal Stability of AICrFeNiTi High Entropy Alloy

Nong Zhisheng, Li Hongyu, Wang Jijie
(Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In order to explore the thermal stability of AICrFeNiTi high entropy alloy, the as-cast AICrFeNiTi high entropy alloy was
synthesized by the vacuum arc melting under an argon atmosphere, and the hardness change of the alloy in different heat treatments,
including heating temperature and holding time was evaluated, and then the relationship between the hardness and microstructures of
AlCrFeNiTi alloy was further discussed. Finally, the network model between heat treatments and hardness of AICrFeNiTi alloy was built
by the back propagation artificial neural network (BP-ANN) to predict the hardness of the alloy. The results show that the as-cast
AlCrFeNiTi high entropy alloy is composed of two body centered cubic structures, and typical dendrite, interdendrite and eutectic
structure a+f microstructures are observed. Compared with as-cast alloy, the microstructures and content of dendrite of the alloy at
different heating temperatures (from 400 to 900 °C) and holding time (from 0.5 to 10 h) have no significant changes, and the hardness of
these heat treated samples are all higher than 4000 MPa (HV), which indicates the AICrFeNiTi high entropy alloy has a good thermal
stability. Furthermore, the established BP-ANN between heat treatments and hardness of AICrFeNiTi alloy shows better precision and
applicability and can be used to guide the industrial applications.

Key words: AICrFeNiTi high entropy alloy; thermal stability; artificial neural network

Corresponding author: Nong Zhisheng, Ph. D., School of Materials Science and Engineering, Shenyang Aerospace University, Shenyang
110136, P. R. China, Tel: 0086-24-89724198, E-mail: nzsfir@126.com



