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Instability flow characteristics of AZ31 magnesium alloy
at moderate temperature
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Abstract: The instability flow characteristics of AZ31 magnesium alloy at moderate temperature was analyzed by
Gleeble simulation test at elevated temperatures. T he results show that the microstructures after deformation at 250
C change markedly with the variety of strain rates, which is different from other metal materials. At low strain
rates (less than 0. 15s™ "), the necklace microstructures, where large grains are encircled with fine grains, scatter o-
ver the deformation regions of samples, and then result in cracks in samples with increasing strain because of flow
instability. The reason is that the continuity of plastic deformation is breached by necklace microstructures. Howev-
er, the plastic flow becomes stable gradually, as the strain rate increases, owing to activation of twinning deforma-

tion to release the concentration of stress at grains boundaries.
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Fig. 1 Microstructure of AZ31B Mg alloy

before hot compression

P S 45 S2 B 7E Gleeble — 1500D A4 K} Sk 4
SEIOHL L HEAT, He 4 AR TR P o 5 e S B2 A ) 2
AR, RUE R RELE IR R 46 1 AR iR R S AT AN
P> BEHE . SEIG I E 4 i ok 250, 300, 350, 400,
450 1500 C, MFIEEEHR 2 C/s, RFELE K40 HT
R¥E 5 min . AR 254 0. 015, 0.15, 14110
s™ ', SEIERS P EHT WA EYE 5 LRI K, DL
Wl AR TEAH LR . A T IR TEFEIX s, fEA8 T8
JE VR P rP S X ek B AR R, 2 L BE R '
Ja, KHERBRAF TR M, 7E Olympus &40 %
B TSR DAL .

2 IR KITIR

o TIERFEEP 2 20 th40 80 AR & B Sk

MFOr R &R il A AT I BT i, R I5E
e 5 HERH Hhfil 3 <22 7 et 32 T I (X 4 8 A ) 2
WRFBSH L EMPRR, ERA KBTI ELL
1% VB AR G NIAN T R 22 B IR SRt 2
TR AR TV, R E A AR T 4
T &R BENRRNSH, JtEM R
I F) Zh AR BECRe MR I A4 R 0 21 VAR AR i A2 AR
e ARG E NAR R AR TR BRI TE 0L R, i T ARIE
IV AR AR U R (m) IR, — BRI = IRME 4%
BR B A X R AR N ) In 0 BN AR T R In €
BRECRR, JHE m RN A2 3 AR 2 (8] i) bR H R
A HRAER() W RFERCR R 1 0 R
AR SE T FXH W AL TR In € P A4 B 1~ 1T
231 55 D AR ARIOCR B NRRR SR I 26

2m
m+ 1 (1)

K NUPERFERSCRRE T m AR R BUSFEEL
AR N T i AR R i P B A e, TR 4 R
ZIRMEA BB AT, BHEEARERRET
9niRIEN
dn _Ll
E‘{'E): (Sln € )
X e NNATT R, m g B AR R AU
X H5 N AR S 2 55 AR TV B AS) s ) ST T PN &
&g < OIX IR B T2 K B AR AR
ARSI G R R AZ31 BRE SRR E
Y300 CATER, BAREFHEEIEATLEE ), e
RIRAMET, MR AR PR HILT B 8 1 2%
5o AR ARBOR AT, RAEHIL T R, U
EMAH T & BB E, R &N
HERZAFT, BUFE BRI & 521K 1 BB M AR T AN IF
4 X FPE S T 4R AR T A X B .
KA LTERGE T TS LR KR
AR RFEINAEE . AR T RS, 2H A S
ANFINAR ST R T, g8 i 2 i . B
A B RFTRD AT AR RFEX Ffs e AR X, fHsK
LA RARRIE A LR . Mo TEITLURBL, 825
SRR AR SRS H AR AR IR A AR S 2R X 3, 1T
HREEARTE RGN, AR AR X ok ) il A
MIN T b D 2RO R R A A R I, 4
AR AR 0. 015 s, ARTEHRE R 250 CHY, HBL
TR FEROSCR ARG N 35% . T HEH 24 AL (60
~ 78 J/ m®) PV, MR ERGEM L, SRR
ARG KA, TENEFBBEKRT 30% MEHT
SIS L MK 3(a)), HEMASS K

+ m< 0 (2)



1604 - o E A 4R ik 2005 4£ 10 A
500 500
w5~ A0 1 g |
£=0.1 40 =il
oy | 450
0
\%\ 45
400 h 5 400 20
© o
3501 350 5 B
2 3
300 - d 300
3
Lo, -2 -1 0 2 By 3 -1 2
Iné Ing
B2 AZ31 B:5&rmTHE
Fig.2 Processing maps of AZ31 Mg alloy

A —Region of flow instability; B —Region of flow stability
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Fig. 3 Microstructures of AZ 31 Mg alloy compressed at 250 C and different strain rates

(a) —0.015s™"; (b) —0.15s™"; (¢) —1s™'; (d) —10s™ "
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Fig. 4 Fracture photo of specimen

after compression
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