8108 59 H e sk A Vol. 10, No. 9
202049 A Nonferrous Metals Engineering September 2020

doi:10. 3969/j. issn. 2095-1744. 2020. 09. 003

R BRI 4 LZ91 AR D7 R e o T PR 5

WRM, ZEZ R REIW,KRRR . HEE
CPEF &A% RO fli 568 T8 ¥k 4% 100083)

#  ZE:AF Gleeble3500 MMM SR HL F X5 R A Mg-9Li-1Zn 8680 & & 47 IR 45 AL B S0 . A8 JE 3R B 9 150~350 C, i 748
HRN 0.001~10 s~ 1, F T i R 4 52 50 B4 225 il it 28 1% 7 - AR iy £, g S T ORL il £k IE 5% oR B0 AR AL O B I B AR Ry 0. 916
A B T & L 25 A AR T 5 UL 2NN 43 BT T S A4S P4 S A PR 2R IR A0 . R T T RS BN T MY 4 A XA AE I T b N 12 s 1Y 2k

Fe DX g 000 9 L 1L Ry 250~300 C (R AFHE AR 0. 01 s™ U O R AR 1Y AR B S 4K, e {E AR B0 R BUMH R F 38. 55 %0, IV IR BT
fEQ=112. 066 kJ/mol. i 71454k n=3. 602 73.

KB B A VI TE s A MR s I T

FESES:TGI15.573 ARG RD A XEHS :2095-1744(2020)09-0014-07

Research on the Constitutive Equation and Processing Map of
Ultralight Magnesium-Lithium Alloy L.LZ91

XU Chenyang, LAN Haotian,ZHU Jiangpo,ZHANG Yule, YANG ]Jiantong
(School of Mechanical Electronic and Information Engineering,China University of Mining and Technology,

Beijing 100083 ,China)

Abstract: The hot compression deformation tests were carried out on a Gleeble3500 thermal simulator using
extruded Mg-9Li-1Zn magnesium-lithium alloy. The deformation temperature range was 150—350 C ,and the strain

rate ranged from 0. 001 s '

to 10 s~ '. The rheological stress-strain curve and constitutive equation of the hyperbolic
sine function were established based on experiment data. The processing maps was developed for the samples
deformed to strain of 0. 916. The dynamic recrystallization is analyzed by the microstructure observation after hot
deformation. Indicate safe areas suitable for processing and areas of instability that should be avoided during
processing. The optyimal deformation condition parameters are predicted to be in the range of 250—300 C and the
strain rate is 0. 01 s~',in which domain with a peak dissipation efficiency greater than 38.55% ,and the activation

energy for plastic deformation Q is equal to 112. 066 kJ/mol and stress exponent equals 3. 602 73.
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Content Bal. 8.9 0.98

2 ZRLiti

2.1 EMN-EME#E
A A ] ik B2 1 0 A% 3 R 0 A5 9 R g -

AR AR ANIEL 1 BT 7R o AR S 4 9T b iRE PR L
S A A SRR B A AL, S ECT BV I BT
T 3 1K W (BN 7 22 i - 0 T A A J2 P8 I 5 A v Y
ERHUE . BB o T A ] SRS A TR A
AR AT 86 o5 32 S AL . R ) T BR A T B
s B A AL TS I AE A AR P A IR 38 21 £
LN ) IT 0 28 45 - A2+ LI 3 7K 1 Bl R 78 3 2R ) T
ey M JRE ) R AR T S . AR EL R 2 0.6 Z
LV i B A R I T 4 b T SRR O A TR 4
9 I 2 R o Bl 22 T A PR K TR 15 1 Sk 422 s g
B R L D R 2 T T Sk e i 5 BE 482 ) O
B SRR A T

60

(2)£=0.001 5!

50 -
KA\—/ISO

[\4//17-200

[—k///c-zso
/,—_w_/_/—fff’/i300

e-350
1

True stress/MPa
[ I
[=) (=}
-

Pt

—_
(=}

1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 08 09 1.0

True strain

(b)T=250 C

100

True stress/MPa

P

c=0.1s7"

20 |f b-0.01 5!
10 a-0.001 s~

1 1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 08 09 1.0

True strain
1 EMA-ENTHLZ(a) §=0.001s" ,FTIHEREE
(b)T=250 CHFT B R IEHEE

Fig. 1 True stress-strain curves (a) compression at the
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strain rate of £ =0.001 s™' and various temperatures

(b) compression at the temperature of T=250 C
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Fig. 6 Optical micrographs of deformed specimens under different conditions (a) deformation at 250 ‘C and strain rate of

10 s~! (instability region) , (b)deformation at 300 ‘C and strain rate of 10 s™' (instability region)
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Fig. 7 Optical micrographs of deformed specimens under different conditions (a)deformation at 250 C and strain rate of
0. 01 s~ (safe region) ; (b)deformation at 300 ‘C and strain rate of 0. 01 s~' (safe region) ; (c¢)deformation at 300 C and

strain rate of 0. 01s™' (safe region) ; (d)deformation at 250 ‘C and strain rate of 0. 001 s’ (safe region)
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