RS S RLH 2023,17(4):612-618
Materials Research and Application

http://mra. ijournals. cn

Email:clyjyyy@gdinm. com

DOI:10.20038/j.cnki.mra.2023.000403

MgAILIZnTIERSHE&E£M

ATRATASHMIERR

TR R Al AT AW KR R R
(1. B RREBAR 7 BEHLA T 5 11 3 b2 B /o T (5 81K Bl 5282005 2. R A RHEBEHEBDRBEIC /1 A

B EIRWPB AR 5N E S E )R )N 510650)

WE: X A Gleeble-3500 #v/ 4 4 R o #lL, & & F & H 250—350 °C, B & % % 4% %4 0.001,0.01.,0. 1
Fls ' EMEEASHH0.3.0.45.0.6 85 & T, 2 Mgo,Al,LiyZn, Ti, 8 & W & 4 34T R 45 52 % .
3 F Arrhennius A 3 E B LR HERATNE BT bW AM TR FLHZELEFAENT TH
PmIH, FRFN . ELZHAGBT 64N ATHER I NI FELRGABER N ENSA LM, LI
HEAMAERM MBS N LR EFEEHMX, 5EMBEEAMX; ZA LM A NI HEAY RENAWMI T
L H5 B AR IEE 335—350°C MR #E R 1X10 *—1s ',

KW MgAILIZnTig A4 W E T KM 7 £ o T H

FESES:TG139 XERFRERD : A

N EHS:1673-9981(2023)04-0612-07

513283 G T, B/INEE 45 MAILIZn T JBms i 5 8 9 BV TR A7 o8 5 80 T IR [T ], BRI 5E 5 0T, 2023, 17

(4):612-618.

HOU Chenghao, ZHOU Nan, LI Xiaohui, et al. Thermal Deformation Behavior and Thermal Processing Diagram Study of
MgAILiZnTi Lightweight High-Entropy Alloy[J]. Materials Research and Application,2023,17(4):612-618.

LG & 4 MR AR AL 2 op LA 12 1 0
byt AR AR Z2 M il i TG0k T R S PRI A ER
Qv R R R o RO RE TS PR SR R A R
A& E AR Rk L R AR M Re T a2 Bz
KV A AR i AR S LA L i 45 B0 S5 ) T i
FU 19 78 28 4 B, B B AR A5 IR S 1 v Y TV A A L DA
MBS T S R . BT, S A AR
SR FH A A - ] A o) T i S R R L B A
APEIN TR AR L, & S SV K, A &tk
TR T RAES . N SRS S AN R A
TN T 6 1 A8, RO 25 3k 22 il #4n T 1 LA 48
FEESIN T TZSHMHE , i L84 4 bk
4R T

Dong 25 11 % MoNbHfZrTi &5 i & 4 iy #4
ARTEAT R IE R IR, A 4 sh 25 P45 b Y ok R 32
AR T R B B 5 W 4K, I o 4 A A g B T
WE T IZAEENRERN T TZS8 . KEXK
U5 ok B A A R B B (DMM B R ) # 7 T

5 B 87 : 2023-03-02

AlFeCoNiMo, , = i & & #om T B, &k iz G 4
AT o B b B AL ML S EH . XK E
ESX S Al sCo5CrisNis, ;B i A 4 i VA TE 17
RPEAT T RS ST T %A A EON TR W k)
A AT 273 KETah 2 m 2 PLGE 3 SEH, HAb
T B s A F A AL R E R EM . BT EL #om
TN s A A gl SN e rY IR g, AR TE T2 Mk
HA B E L,

AR, & Mg Bl @ & 4 T R4 i
RE T 2R M A TAFZE RS e Em A &l T
W TR NS &% B A1 O al 4R 1500
SRR (R A 22 00 A & b B 8O AR 5 #0m
T T2 A HE ., AT Bars WS
4 20 J0 B A B B BT A AR An A Ee (Q) |
JRF2 A2 22 () VR PE 22 (Ay) FIH B T3 B (VEC)
LW T — AR AR Y G % B AU 2,05 geem U
Mg54A122LinznnTi2%B\%%‘kﬁ%é‘z\ IR G X A SN A
G 2 (1) 85 25 A 4 AF 250—350 °C/1X10 *—1 s ' 4%

ELWB ) RAA R EBATE LA L B AR QU 047 80 98 400 H (2022GDASZH-2022010109) 51 75 44 Bl 2 B 2 X 6
N — AT FE WA AT 3l & 100 %% 4 30 H (2020GDASY1.-20200102030)

Ve B B B AR BRSO T SR 5 R AR R A & 1R T E &, E-mail: 1811852468@qq. com.

BEMEE BUME, M1 2052, 058 7 1 by o S0 T R B H TR B R SR AR I TR R RO R A HLAR )
B2 4 G B i, E-mail : lixiaohui@fosu. edu. cn.



L 45 s MgAILIZn'T' 2 IR 5 A 4 4 BTV TE 17 9 5 0 T 5 613

PR AT T — R0 460 56, AR 98 52 48 B0 i
RIEAEWRAEAT R . 182 6% A &7 N AR
0.3—0.6 T ry#m T &, #f 1% & & 0 AN T
T2, T 202 TR .
1 XIGHERS
1.1 BE#H#

P25 R R ORE SRy 4 BE 99. 9% 9 Mg Al Zn, DL K%
Al-30TiF1 Mg-20Li P [A] 5 4 , 4% BB 1T 5 4 iy
HEATEC G, FAR o & o 3k 1

#z1 MOALZnTiEHAERS

Table 1 Composition of MgAILiZnTi high entropy alloy
L Wix Mg Al Li Zn Ti
Fitw/% 54 22 11 11 2

1.2 S AHE

SR B 23 N R 1, TE SR P A B o
%’ Mg54AlzzLinzn11Tiz—‘l%‘krf§%ﬁ‘z\ s ZE@J%’EW‘E@E{I s
e 2L ARAT S5 BT A LA 102 mom 4 15 A 44 ) 55 4
Y] FIHL 5 8¢ - Y)ELE 42 10 mm X 15 mm ()
8 Fi A 3R FE |, 43 31 fili FH 800 #1000 # A1 1200 # 1)
0 4% 25 % 1A 2 1T 1) 2 U0 BRI

K H Gleeble-3500 #4/ 7y #0018 56 AL , 75 it JE
9 250—350 C N AZ Ay 0. 001—1 s ' Jz HLSE
AF M 0.3—0.6 1 %3 ﬁ: T, Xif Mg54AlzzLi1lzn11Ti2 %
TG A AT R A S, Horh TR B R O 15 °C.
min ' R BB SR 3 min, [R] B AR TE o 2 PRy
TV K AR 45 5 R 22 B S an i 1 7 o

FAIREE 250°C  280°C  320°C 350 C

0.001s"

0.01s"

0.1s'

Is’

B1 MAILZnTiEHE &R ERKXIERENRIR
Figure 1 Macroscopic morphology of hot compression

specimens of MgAILiZnTi high-entropy alloy
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Thermal Deformation Behavior and Thermal Processing Diagram Study of
MgAILiZnTi Lightweight High-Entropy Alloy

HOU Chenghao'*,ZHOU Nan’, LI Xiaohui"", MA Chunyu®,ZHANG Jing®,ZHENG Kaihong®
(1. Foshan Institute of Science and Technology, School of Mechanical and Electrical Engineering and Automation/
Electronic Information, Foshan 528200, China; 2. Institute of New Materials, Guangdong Academy of Sciences/
Guangdong Key Laboratory of Metal Toughening Technology and Application, Guangzhou 510650, China)

Abstract: The Gleeble-3500 thermal/force simulation tester was used to carry out thermal compression experiments on the
Mg, AlyyLiy Zny Ti, lightweight high-entropy alloy at deformation temperatures of 250—350 “C, strain rates of 0.001, 0.01,
0.1 and 1 s, and true strain rates of 0.3, 0.45 and 0.6. Based on the Arrhenius model, the thermal compression
experimental data were fitted to establish the constitutive equations of the alloy and to plot the thermal processing map of the
alloy under different true strains. The results show that under the experimental conditions, the thermal deformation process of
the alloy is mainly dynamic softening through work-hardening and dynamic recrystallization, and the rheological stress values of
the alloy are positively correlated with the strain rate and negatively correlated with the deformation temperature. The thermal
processing diagram of the alloy indicates that the optimum thermal processing process parameters are deformation temperatures
of 335—350 °C and a strain rate of 1X10 *—1s .

Keywords: MgAlLiZnTi high-entropy alloy;thermal deformation;constitutive equations;thermal processing diagram
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