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Texture weakening of AZ31 Mg alloy sheet under
bidirectional cyclic bending at low temperature and subsequent annealing
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Abstract: The microstructure and texture evolution in the sheets of AZ31 Mg alloy was studied by bidirectional cyclic
bending for 6 passes at 423 K followed by annealing at 523 K for 1 000 s. The deformed and subsequent annealed
microstructures were investigated by optical microscopy and EBSD techniques. The results show that twinning is the
main deformation mechanism. After annealing at 523 K for 1 000 s, the grains near the surfaces have full recrystallization.
Thus, they are obviously refined. But the grains in the middle of the sheet just grow up. Finally, a gradient structure with
fine grains in the regions near the surfaces and, in contrast, the coarse grains in the center of the sheet are induced. The
texture in the annealed sample is weakened. The texture intensity decreases gradually from the center of the sheet to the
surfaces, and has a relaxed gradient distribution along the thickness direction. The texture of the regions near the upper
surface is weakened and randomized. Near the lower surface, the crystal orientation focuses on the direction that Schmid
factor is 0.5. However, only a few grains tilt in the center of the sheet, in which the Schmid factor has a bimodal
distribution.

Key words: magnesium alloy; bidirectional cyclic bending; twin; grain refinement; texture weakening

P S LA AR UsmBE . I vERRIL AR AT A R AT, R R R
RAE RS R SR, BN R, WEMEK  JZE g T HRE RN, RS S B 22 1 R

EEWE: BT IR RRI5E B H (2013CB632204);  [H 5K H AR £ A B B I H (51071182)
WisEA: 2011-08-02; fEITHH: 2012-01-09
BIEEE: MK, ¥z, Wl Ml 0731-88879195; E-mail: yangxuyue@mail.csu.edu.cn



F22EE oM

R A5 AZ31 BEAr @O RO e 225 il KGR R IEUA 510 2493

N EZEAWA T : — 2R KA 8H0 HCP 4
My, AR SRR R B A BRI &, LU AL von
Mises HEN; B8 GO 1 P 308 it R 255 11 00 T
A7 FAR T, A AT IR SR A ST S0, IR R AR
I L T A TR KT 2R R B BRY Y, R
PEASTE N AE . T #VR T BT LIS DT #% 2R, A8 iRz
R AR, (RIFRI B39, HaASmgdhr™
AT RN S R, DR, B9 ALBE A SRR 2
X e FL I J RSO e B AT HE B R RS
B 2B =

Hil, &2 IEEsEs Sl gimm T2,
WATANABE 25"liid 573~473 K (FB& R S0 SL A
B R A, MK AR A 473 KRR
LI 1.5 5. CHENG 25 VR H 2542 £ LA AZ31
B SO I ORI ) R A e, FEEN T ARSI
#. CHINO Z1Ixf AZ31 BES G344 AL
Ji, (0002)Z344 7] TD J7 Mifhi# 104547, KR53
KM HE o {HIE, IR T 2 JE T 2 R A A
IFAAT LU B BE B S R e

VBN A SR AR TER (1) B ZENLH 2 —, ZEs
SIS R R 54, ARSIR KR PR Al S, HE
T A WIAR G, K UG FE A 594 [l
SRRERZAARE, WA AL A, #1404k
[E Gy A s R R 124 LAY AL SL ST
T A A K S (R4 S AROR S 1

TAKAYAMA ZUCGRESE R, R 2 M EAS
AR Al-4.7%Mg-0.7%Mn (5 2> BOMA 34T
LA IR T, AT % H SR AR A AR e A R U AR S
J7 1) 357 52 X ARBA BE A0 A 20 . SCHR[17-18]AF 58 3
B SRR R AT JOR K AL BT G RS
G SE T e LIS AR SR TS, i v i
TE R 2 AR . Ak, ASCEE RIANRE T
WU A AZ31 BEA EAOb BT BRI K s AR AR
T B P45 B K VR RAE S 7 A2 XU R R B2 2 21,
UMM FE T, SCEBIRIRIEYE, I
S BB RN T 1S U AT S (EBSD) B AR5 1% 1 255t
T R 4L R SR )3 AR A

1 X8

SEU KRR A AZ31 B iU, HAk
22ROy T E %) R : Al3.1, Mn 0.48, Zn 0.88,
Si 0.01, Fe 0.002 7, Cu0.001 5, Ni0.0005, Mg 4%

iy BRUEN 1.6 mme FESLAE 723 K 345)KIE K 30 min
Ja 7BV 13 BT R RS20 46 um (A5 4121

FEARAE 423 K #Y RD J5 A AT 45 th—F H—
B i —F B AN [ B2 AR, B[RRI
BEFRR VAN, IR s i e i A
Tl SO BERTIANF R, 25y, LR v
B, HIAMH 1200, R FRAGTCEAER 8 mm, b,
N 2 T R RN AR e el D T

4 1
Q?h{i+2R/t+1j M

e ROWEHEAR: ¢ WUE. FR)E =1.6 mm 4
NI AT SR by T 2 R A T B
0.2 YRS AR U LI, BB ELRIRE SN A
e S min, RIEHATEIE, 1k 6 MERSE, KFER
I JF/KVER . RIS R T R 523 K, K RRR K IFE
SN, 1000 s JE B 574

H AR TEAFIIR RS FE S [ (RD-ND [ MK 3t
ATWEEE . HUBRIO AL ARIE D, FEL T 2.1 g wIRIR+
35mL 4 + 5 mLESIR + 5 mL ZZ1R/K KRG 3
AT S, 4 OLYMPUS TH 4-100 J¢2% Wi
HATHEME . BT AR ERLR A 25 AL,
BT S EINRR A T REARIE, ik, EHCREX
A AT NS, IR T 2 i 5
K MJZT7 LA AL BN R L 3 AN X,
HEATIEE, IARUGE SO ) B3R il i .
EBSD A&t f5, R, W =RFJ/KS
REAFALL R 1:3:6 BRRGWR DTS, kR
J 10V, HAREFAEIZE 10 s LU, 4R )5 EH2RH Sirion
200 A7 R A LB EASRCY 26 [ TSL 2 /) AR 7=
OIM/EBSD Pt A 1354 T 108 25 ) A B 1) A4 DU
AT

E =

2 #R

2.1 RFHLENK

Bl 1(ar~(as) s 73 A VIEERE A 423 K 2 TE 6
ANEXE, B B R AL v LA E,
BIEFES L AL AL, SRR
MR, LERMEL2EREERE, 2R X%
B, AR AR 2L T A D AR
areE, AR NIMBEAY . T, AZ31 BEA A
B ALE 423 K XA [ 5255 AR I, 2840k 2 B4R T



2494 A G

2012 4E9 H

B 1 AESMRKERE M L AT AR A

Fig. 1 Microstructures of top ((a;), (b;)), middle ((a,), (b,)) and bottom ((a3), (bs)) parts of AZ31 Mg alloy sheets after deformation
((a1), (ap), (a3)) and annealing ((b,), (b,), (bs)) (ND is normal direction, RD is rolling direction)
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Fig. 2 EBSD-orientation maps of as-received sample (a) and 4 (b), B (c), C (d), D (e) and E (f) regions of annealed sample (Red
grains— {0001} LRD; Blue grains— {10 10} LRD; Green grains— {2 1 10} LRD, available online)
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Fig. 3 {0001}, {1010} and {1120} pole figures of as-received sample (a) and 4 (b), B (c), C (d), D (e) and E (f) regions of

annealed sample (ND showing actual normal direction of sheet, RD showing actual rolling direction of sheet)
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