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Secondary deformation behavior of
AZ31 magnesium extruded sheet
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Abstract: The plain strain compression experiment of AZ31 magnesium extruded sheet was performed on thermal
simulation machine Gleeble—3500 in order to investigate the secondary deformation behavior. The results show that the
dynamic recrystallization occurs during the secondary deformation of AZ31 magnesium extruded sheet, resulting in the
further refinement of grain size of extruded sheet and the weakening of (0002) basal texture. The numerical simulation
based on DEFORM 3D shows that the recrystallized grain size depends strongly on the deformation temperature at a
constant strain rate, while at a constant deformation temperature, the higher temperature increment resulted from the
higher strain rate is unfavorable for the accumulation of strain and then reduces the effect of secondary deformation on
the grain refinement.
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Fig. 1 Microstructures of as-cast AZ31 alloy(a) and extruded sheet(b) and schematic diagram(c) of samples for plain strain

compression conducted on Gleeble—3500 machine



1986 A G

2014 -8 H

PR AT, MgAly, AHIEASE A 554k,
MR RS S AR AN 51 o0 A, B o B s i
1) o7 K PRI AS T 45 i R SR A AE

K2 FioR WS S IIRZ: 400 CL 1s™ JR4E AR
TR S AN TR B AL ) AL o S8R, o X sk (L
Kl 2(a)) I ARREEAI S Al /N, T4 iR BEARN Bk 5847,
XS BT AR I RO BB TE R WA FE i
M AL H 25 RS b B AR IR
JEUHA AL DRI SN, Geid 35 B AR T 1 745 i diloher
JUST ISR ANFHF H BRI SR ST, TG ot X
XAD TS SAF RN R —2 411k
g b T T 20 B 1(e) B X1
LGB R AT, PR AR o R A 1) 3))
AL, XTTREAE BT B A IR R,
I ARARAAT /N, P ORI A 2R 450N 5 D R T 3
FICILIE 2(b)); X T AR D A (UL 2(d)) 414,
RORL /NN AT, PR i R R 3 A S I S R I
TR SOMR, I 5 BRI THT AR s 448 2 DX 308k B %
(1) 4 J&8 s RS BB FE TSI

2.2 HHSHT
K 3 fTon iy AZ31 BB SRR R . K

3@, JRIEAHTRBIRM) AZ31 BEA S AF AR AN
(0002)F 17 2L (5 JL(0002) FE T T 4T T4 5 1), H ¢
HOPAT TARIRTEZR J7 1), (00025 P B Kb 1
15.3. B 30 B RARIRL 400 C. 1 s A4
P 45 Je AR ot DX A4 AE111(0002)FE THIZA R, (0002)
W e KA 6 B O 12,50 FTUL, BUAR R4 A ) AZ31
B SR AR IR B T2, (AR KR [T
UM R FE I B A, T BN SR DR A = AR T
o, FR TS AR TR R A T A, SO o Hh
AP TAT THRIRIEL J7 ).

2.3 MAO-EHLED T

K 4 P AR E T AZ31 Hr R
At R R - . B 4 WTLVE L, e
SR SRR TR AT N, AN ) S B AR TERE S
B D) VTR N TP NP o S W SR i N P9 i
BHE TR, BRI WLE AL R, &
5K 2 SIS P A3 2I IR S A2 e rT AR
AR A E N, AR, VAR ) RS
AN, AT N, B AR A
BEIN, URAZNY 7 (AR AT I N . R AR IR
FETHE R A R R R, LR RS S RE D

Fig. 2 Microstructures of different deformation regions of compressed sample conducted at temperature of 400 ‘C and strain rate
of 1 s ' (a) Zone 4 shown in Fig. 1(c); (b) Zone B shown in Fig. 1(c); (c) Zone C shown in Fig. 1(c); (d) Zone D shown in Fig. 1(c)
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Fig. 4 True stress—strain curves of AZ31 extruded sheet

compressed under different deformation conditions
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