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Table 1 Chemical composition of AZ631M magnesium
alloy (/%)
Mg Al Zn Mn RE* Impurity
Bal. 6 3 1 <0.6 <0.03

*contains Y, Li, Zr and other rare earth elements
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Fig.1 Microstructures (a~c) and XRD patterns (d~f) of AZ631M magnesium alloy: (a, d) as-cast, (b, e) as-homogenized and

(c, f) as-extruded
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Fig.2 Microstructures of AZ631M magnesium alloy at extrusion temperature of 250 ‘C with different extrusion ratios:

(a) 9, (b) 32, (¢) 41, and (d) 81
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Fig.4 Microstructures of AZ631M magnesium alloy with extrusion ratio of 32 at different extrusion temperatures:

(a) 200 C, (b) 250 °C, and (c) 300 C
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Fig.5 Microstructures of AZ631M magnesium alloy with different heat treatment: (a) as-extruded, (b) T4, (¢) T6, and (d) T5
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Fig.9 Compression stress-strain curves of as-extruded AZ631M magnesium alloy with different initial strain rates at various

temperatures: (a) 300 C, (b) 350 C, (¢) 400 C, and (d) 450 C



o5 410

SERVES: BHER AZ63IM BEe & WA Rl AR TRAT I WFS

© 1299 -

DHRFERCE,  ThAFE B AT LAFH SR 43 b R R A [ X
B A TENL L o R 2 FUFE A Dy S 6 150 B A 1 o a1 FA
I T ESHOERE 1, AR R B I 2 S IR
WE . REAIE LI (6) BY.
.. din(m/m+1)
f(é‘)ZTJF
B 10 Fish AZ631IM FEAN R4 47 4 1F R A
T, K 10a, 10c £HEES AZ631IM #Ahn T.K,
K 10b, 10d j&%54& AZ631IM #uUn LEPT,  E gk
XA R KRR, e ACRA R TR R, 4
L RR B AR R A e N AR T A (AR TR FE A
BIEIAR) NIRRT M0 TR e 4 e
FAREE N T EAFAE LA AT L2 4 n Tk, — ke it
AR R FHLH, BRI ER, sk
SRR BBV 25 5 £ B 1 455 A 8 A AR Ak 1 370 1 3
BT N ] TE OIS A TR P S S e R T Ky N
PR G R AR . A IRBT YA . AR BRI B A Y
IR o R EEA S S LR A A A I TR
FERURORAE 30%~40%2 [P, P 10 e 16 155 Ik
A AZ63IM BEAEAENAE N 0.3 il 0.5 B RER KR
KA, ZAXBONAREHREE R 300~450 C, W4 A
HEN 5X107%~5X 107 s s W T MBI % 4 X 15
T AR TEURE 300~350 C. 450 °C P I IR A A B A%

m<0 (6)

o~
o

)

X ANAL TG FE 350~450 °C, HIUH N A3 A 5X107~5
X107 s X B NA RN, X AZ631M B4
S K DJHEFEHUSRAR N, A AZ63IM #HIA KL
KFE HIE N TH5 & AZ63 1M B G & AE N AR & Ny 2.5
X107~5X107%s™, AT K 300~350°C F1 400 °C Fff
EAHILT RS, JF BARER RS B B AR K, X A2
A g RO TR AR R R, AR T P AR R R &
PO 5 BOUR R TR, SRS DR R P i B 4k
e ARG, R Xia SN HE& Mg-Zn-Y-Zr
BB SIRTRAT N SR, 45 45 A S ik s &
T A RN 3 5 AT R A T s T A A AR AR v Y AR
BRI T RE, B 2 5 T B JE T SR 4
P& = MR B 25 5 45 W T B = T A AT il X T
Tk P

M 10a, 10c H3RATTAI LA H AR TR B R 300~
370 CIF,  BEA I 4A AR H 2 1) B I FEHOS R 5,
MARTEHLE h 370~450 °C I BE A ) Uf I AR 5 2 (1) 3
AR DN . XL ES G S TE 10b, 10d, 71
A T 56 L A 300 £ 450 °C, Bl A5 4] 46 B AT R
{10 385 AR FE8 A 0 AR /N I FLE BRI i T 8 ik
/IR T B EER T il BE R W, A& T4 300~350 °C
FERUCR RN BER) 03 LR, MEHHBLR AR KA.
gE LR, B EE AZ631M BE4 4 mlin Lk

-7

300 350 400 450
-3 ,\?\‘ \”\A
4 Ve—

.35—"/

-5 .3. 7]
'3_-" of
R N

—O R .3, ) y

( QDAU,/& SR

300 350 400 450

Temperature/ 'C

Temperature/'C

B 10 ARMES LM T ESHES AZ63IM 8454 T H

Fig.10 Processing map of as-extruded (a, c¢) and as-cast (b, d) AZ631M magnesium alloy with different compression strains:

(a, b) €=0.3 and (c, d) =0.5
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Microstructure and Hot Deformation Behavior of As-extruded
AZ631M Magnesium Alloy

Dang Jingtao, Jiang Zhuzhong, Ren Lingbao, Yin Dongdi, Quan Gaofeng
(Key Laboratory for Advanced Technologies of Materials, Ministry of Education of China,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The influences of different extrusion ratios and extrusion temperatures (holder temperature) on grain size and mechanical
properties of AZ631M magnesium alloy were investigated and then the optimal aging treatment parameters and heat processing parameters
of as-extruded AZ631M were studied. The extrusion experiments were performed with the extrusion ratio of 9, 32, 41, 81 and the
extrusion temperature of 200, 250, 300 °C. TS and T6 heat treatment were used to develop mechanical properties and the heat processing
map were depicted at the temperature ranging from 300 °C to 450 °C with initial strain rate from 5x1072s™ to 5x10™*s™". The results reveal
that with the decreasing extrusion temperature from 300 °C to 200 °C, the grain size decreases from 31 um to 14 pm, the ultimate tensile
strength (UTS) and the elongation increase from 325 MPa to 368 MPa, 13.6% to 17.3%, respectively. With the increasing extrusion ratio
from 9 to 81, the average grain size refines from 24 pum to 8 pum, the UTS increases from 277 MPa to 376 MPa and the elongation
decreases from 16.1% to 15.3%. After T6 treatment (420 °C/8 h + 210 °C/18 h ), the UTS of as-extruded AZ631M increases by 18%, up to
390 MPa and the elongation decreases by 40% compared with the as-extruded alloy (extrusion ratio: 32, extrusion temperature: 250 °C).
The optimum heat processing parameters of as-extruded AZ631M are at the temperature of 400~450 °C and the initial strain rate of
5x107~1.5x107s™".

Key words: AZ631M magnesium alloy; extrusion temperature; extrusion ratio; aging treatment; mechanical properties; heat processing map
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