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Fig.1

Stress-strain curves of cast AZ31B magnesium alloys at different temperatures and strain rates: (a) 0.01 s, (b) 0.1 s, (¢) 1 s™',

(d)5s”,and (e) 10 s
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(d)5s", and (e) 10 s
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Table 2 Parameter values for constitutive equations of cast
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Alloy state A n a O/kJ-mol™

Cast 2.49X10  10.48 0.0093 173193

Wrought  1.23X10° 5.89 0.0105 113033
4 it i

2.1 SR A g0, 2 M T 2ORE RS S
I N A I ZR R B, T AR A RS S AR T B
ARAG A, N MR AR, A RERE, N
1138 BRFE IR 45°BY I3 . i/ sl i oL, R TE
BHASMAREE T B R GG 3, KR P#E N )
N5 206735 A AR AR AR o

b P 1 R 2 m Y N AR T A LR RN AR I, TR
AR FE N 2 PR 2 BE A 4 I W RN, ) 46 LA
328 B0 W AR N g B i AR OK, XA TR i I S
BEA G AR TE LI LSS T M B AR AR F2, BIEAS
B W LANUBRZ AR A g B o8 £, RERES T
P IR Bl LA R 5 EAT I A 8 I 2218, 33
B 7 T g o DA AT, DR AR SRR AR R
50 TR AR IR B SP-, ARE SE R ) U R Y T A
oK. w2 PR ESBA SRR &5
TEIE R AR TR U R BE D) S 5, [ I A B RS B
o, BZHWRE A I, R THER
ghin R, BAGAE R s, AR R B A Y AR R R
ALk B AE N g, JF P I P B E B W AR
FEAAZR, RHER NSS4, Fik 2 FoikEs
B EEUM B AL N E, KL N AR i A
[F) o Ok A7 R 384 B T Rk 0, I TR A AR RS



5% 5 J i R T EARA F AZ3IB B

B aIEGE AT N <1797 «

117N A& &5 i BRI T e G, B sgOR,  RE R J8CE
Z N e, DR U AR N T BEAIG, BT R A R Y AR
AN TR AN, A AR PR I I g 4, I DR A A
MW, Madimgik, it 2 FoRESSE &0
o I WA A N ) 0 U AR N AR 1K, R AR TR A B <
TARAE R R A, 45 St B R Y AR B v AR
XU EAR B AT AT A A, W AP BB A ST
PAZTEI LR R A AIGRARE A GRS R &
AR e DA K il iy %, OO ALY ) RN A 0 e
<0 11<0 w5<o ws (Al —DNFEHERERE, 5T
BEACE N AR T A o 43 B v] 00 e iR A B AR S 4 R B 4
A PREE AT B 8 08, AR v B AR AR A T
WILHS, B4R A KKK, SHIRZ 40/
(AR A, TE R A AL 2R, TR IS 25 5 e A R A R
PHAG AL B 8l B ) 38 v 85 AV B G 45 lc_:EJZE"J}%

TR AR GE TR R Gy i AR S il o N AR RN,
T 0V T DARCR AR G AE R T R A B
YIais .

5 % it

1) BIESBEA &S5BS SEMRES N, 4
MASHE AR KT 0.1 57, BWREHEAE M TAIBL K
KA L = AR Gy it i 458 DIWT 3L, 1 5 8¢ e v 5
&&Mﬁ&@ﬁ?zﬁiaﬁwm%é$§MM%m

, Ny AR 2 AR AL

2) ff AU IE S B R BRI 2 PP T 2DRAS MR
HGEMAN IR, ML TR MBS SES
& (PR A 45 HORN 2 JE 0GB T /N o

SE 3k
[1] Chen Xianhua( Bk % ).
Engineering(?i0 4xJE M ELE TH[I], 2016, 45(9): 2269
[2] Fadi Abouhilou, Abdelkader Hanna, Hiba Azzeddine et al.

Journal of Magnesium and Alloys[J], 2019, 7(1): 124
[3] Hu Zongju(# j£%5), Liu Yanfeng(XIJ ffEU5), Lu Liwei(/5 37 f%5)
et al. The Chinese Journal of Nonferrous Metals(" B 44>

References

Rare Metal Materials and

JEAH) [3], 2018, 28(5): 923
[4] Dang Jingtao(5% 5% %), Jiang Zhuzhong (JT.#:"), Ren Lingbao
(fL¥% ) et al. Rare Metal Materials and Engineering(¥i 13
G AR TR [J], 2018, 47(4): 1293
[5] Yu Kun, Cai Zhiyong, Wang Xiaoyan et al. Journal of Central
South University of Technology [J], 2010, 17(1): 7
[6] Guo Qiang(¥f #1), Yan Hongge(j™ 4L #:), Chen Zhenghua(F
Y1), Journal of Hunan University, Natural Sciences(1H 75 K
AR, BRHR) [9], 2006, 33(3): 75
[7] Liu Jie(X 7%), Li Luoxing(Z=74 /£), Li Guangyao(Z= ) et
al. Hot Working Technology(# N 1. 1T.2)[J], 2007, 36(17): 1
[8] Chu Zhibing(## & £%), Zhang Duo(7k %), Ma Lifeng(% 37. 1)
et al. Rare Metal Materials and Engineering(Fi 4 4x @M kL 5
T [J], 2018, 47(1): 124
[9] Huang Shiyao(# 5 38). Thesis for Master(Ti 118 30)[D].
Shanghai: Shanghai Jiao Tong University, 2010
[10] Chen Fuxiao(Bf##58%), Guo Junging(¥542 M), Sun Futao(f)h
119%) et al. Journal of Plasticity Engineering(¥8VE T2
#)[7], 2012, 19(1): 87
[11] Sun Shuli(#pi&F]), Zhang Mingang(7K & N), Zhou Junqi(JH
R, Materials for Mechanical Engineering(WLhE T 7841
BH[I1, 2010, 34(8): 88
[12] Zhang Di(5k i), Liu Yunteng(Xli2 %), Lin Tao(#k ¥%) et al.
Heat Treatment of Metals(<: J&# AL B[], 2018, 43(1): 33
[13] Shen Liquan(H FJ#X), Yang Qi(# Jft), Jin Li(¥F WF) ef al.
The Chinese Journal of Nonferrous Metals(T E 1 {643 & %
(7], 2014, 24(9): 2195
[14] Zhang Rong(ik %), Luo Pei( ¥ 3£). Materials for
Mechanical Engineering(HUB LREFED[I], 2014, 38(8): 11
[15] Al-Samman T, Gottstein G. Materials Science & Engineering
A (Structural Materials: Properties, Microstructure and
Processing)[J], 2008, 488(1-2): 406
[16] Song Meiguan(“K3£4H), Wang Zhixiang(F+ 5 +£), Wang Ling-
yun(VE¥& z5) et al. Nonferrous Metals(F 4 8 T.72)[J]
2006, 58(4): 1
[17] Zhu Yanchun(%#i#%%), Shi Xiaohui(f15%/%), Zeng Weidong
(% BA) et al. Light Metals(%% 4 J8)[J], 2017(05): 50

Deformation Behavior of AZ31B Magnesium Alloys with Different Process States under
Thermal Compression

Zhou Jie'?, Wu Rendongl’z, Yuan Chaolongl’z,

. 12 7 12
Jiao Wei “, Li Tao ™’

(1. Tsinghua University, Beijing 100084, China)

(2. Key Laboratory for Advanced Material Processing Technology, Ministry of Education, Beijing 100084, China)



+ 1798 « WA EMES TR 49 &

Abstract: Deformation mechanism of magnesium alloys is complex and prone to be affected by initial process states and deformation
conditions of materials during the thermal process; thus it exhibits different stress-strain relationships. Stress-strain curves of cast and
wrought magnesium alloys AZ31B were obtained by Gleeble-1500, and the constitutive models of magnesium alloys under two different
initial process states were constructed based on the Arrhenius hyperbolic sine function. The effect of initial process states on stress-strain
curves and deformation mechanism of magnesium alloy were analyzed. Results show that shear fracture appears in wrought magnesium
alloy along 45° direction due to deformation texture and a large amount of twins at low temperature when the strain rate is greater than
0.1 s"'. However, the deformation mechanisms of cast and wrought magnesium alloys AZ31B keep the same at high temperatures and low
strain rates. Therefore, the stress-strain curves of them are basically similar. The hardening index » and activation energy Q of wrought
magnesium alloys are smaller than those of cast magnesium alloys.

Key words: stress-strain curves; AZ3 1B magnesium alloy; initial process states; constitutive equations
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