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Fig. 1  Microstructure of AQ80 Mg alloys before hot

compression
2 #R5e

2.1 RBRSIghE

B 2 B TR AQS0 B A & TE AN [H) SLi6 26 1F
THER I -NAEML . WE 2 FE LA H, AR
AR 2T (10 BN ) — A i 2 #0  IK BOH [ a4
TEFFIEAE T B, B 2RI BT ik — A 5t ey A (WA
B 77), XA R EBR R R FFUE TR Bohr 4l 2

FEREA NAZ BRI G, ATAR R T KR AL
PEAAEARZE, AR A . BEE R
ARSI R, AR S HIAAL S S IT UG M B Y
BARS, RIURREESS, BN S [ RS 45 5
IR R T TAREAL A R o B, S REAR
BE— D HIIE R, RARN RS AT KT, B
Wlizbr BLCIE RIRa WP B . e el T 3h A A
FIT S U SoRLA A A A5 I T RE AL F A BTEe T, TR
RILTAE R I FFAE — 2GR 2R, T2 S B
(RO EATER 32K I Bl P4 R 5 i T 4E
TS 4B R 257

N Y SR AT IR RE L AR T A R
NHRER, KHWE 3 Prosi) =4ER SRR MK
3 AT LUE Y, 38 I AR R AT B IR AR T R
WEAE S ) T BRI 3 X AR TR I
TEARFERS, SRR sl A R, RIS ek 1
P AFEERE A KB A, BRAR M AR T R 2 A R A
FEAL AN TR RAH AR, 2 HE 1 Sh & 450 A
ARRLIKIIEAC, T S B R AR iR e
250 ‘CH, [l NARIH A< (8 BN ) 4 W 1Y
P, a2 Rl (e) K I AR AR AN 1 A1 S s 1,
FLIAR N ) 2 fre e B RIS I B
N, XU IR R A AR R AR TR, X
e T AR AL ORI, L R RLR g, b
FERIR (250 CRITEIL N, SIS R & K AT T
B SS, I TRV AR R B, RN A
I IV AT R 1 S BRI TR

22 AWHEMEL

A5 FE IR 3 N AT LAAR AR B 7 5 AR T I RE DA
J AR A B IR AR AN E M . A TTFEI 2K
BAR 2, BUTERLFH &) iZ B AR K 77 T2 0 B & il
SELLARS 2SR ) Arrhenius BUA, HARE 3
PR DU e 8 H N BAR A BT AT AR IR N Fa EL
KR

&= 40" exp[-Q/(RT)] (M
R BRI, TR R HO R

&= 4, exp(fo) exp[-Q /(RT)] )
RG)E T B

é = A[sinh(ac)]" exp[~Q/(RT)] 3)

ﬁl:':': A A]\ A2\ ni~ N~ a*uﬂﬁgﬁgﬂﬁg%%gg
HHG RONBERSIAE 314 T(molK)); 0 WA
BOERE(KI/mol); T NZAFHRE(K); & ANASEE(s™);



2528 B 8 W

FHRN, 5 TR R AQS0 B SR A A 77 12 J ivin L&

1525

True stress/MPa

True stress/MPa

True stress/MPa

140

120

100

80

60

40

20

140

120

100

80

60

40

20

1 1 1

03 04 05
True strain

06 07

/

/
400 C

03 04 05 06 07
True strain

0.1 0.2

250°C

400 °C

03 04 05 06 07
True strain

0.1 02

o NI (MPa).
W a=p/n « HIEEERN, HREX0)HQ)
A LA ny R B HIRIE R 5N

B

Olné

Olno

Olnég
oo

4

)

"] LA H g A0 B AR 7 A N T ZE Ing — Ino AT

True stress/MPa

True stress/MPa

e 4

140

7701 02 03 04 05 06 07
True strain

140

(d) 250 °C

120

100

80

60

40 g

20 400°C

0 01 02 03 04 05 06 07
True strain

B2 AFEASTEARAT TR G AQSO B 1 4 i F M
JI-J8i7E Hh £

Fig. 2 True stress—strain curves of pre-twin AQ80
magnesium alloy under different temperatures and
strain rates: (a) 1X1072s™"; (b) 1X107%s™"; (c) 1X
10's (@ 1se)5s”
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Constitutive equation and processing map of hot deformation for
pre-twin AQ80 magnesium alloy

YIN Zhen-ru', LU Li-wei" % LIU Xiao-ye', SHENG Kun', LIU Chu-ming®

(1. Hunan Provincial Key Defense Laboratory of High Temperature Wear-resisting Materials and Preparation Technology,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The hot compression tests of pre-twin AQ80 magnesium alloy were conducted at temperature of 250400 ‘C
and strain rates of 1 X107 to 5 s”' by using the Gleeble—3500 hot-simulator. The constitutive equation of pre-twin AQ80
magnesium alloy was constructed by Arrhenius hyperbolic sine function. According to dynamic materials model, the hot
processing maps of pre-twin AQ80 magnesium alloy were established for strain of 0.1, 0.3 and 0.5. The results show that
the flow stress of pre-twin AQ80 magnesium alloy decreases with the decrease of strain rate and the increase of
temperature. The processing maps exhibit one peak 7 value (48%) region at temperature of 250—280 “C and the strain rate
of 1X107* s Combining with analysis of hot processing map and the corresponding microstructure at each domain, the
instability regions were identified to be at the temperature range of 250—400 ‘C and strain rate of 0.1-5 s' for billets
deformed to strains of 0.5, while the microstructures characteristic mainly show dynamic recrystallization at the
temperature of 300400 ‘C and strain rate of 1 X107~1X 1072 s™", which were indicated as safe regions.

Key words: pre-twin AQ80 magnesium alloy; hot compression deformation; constitutive equation; hot processing map
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