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OE: NREANREES (LR X AZ31B 8E5 SR B2 20T, X AZ31B B4 &b 31T 400 °C/20 min Al
450 °C/20 min AL LL A ARIG 0.35 mm, J& ] 4 mm BB SURFIF 5250 . R A XRD X #ib B2 K 5L 5 A6
1T MG RAE, 12 AN B ODF X U A BEAT T 40, IS X & J@ 7R 5L A8 T2 X B AR TUAT kAT T E b7 46
RR: WM RALIE, 400 CF#{0002} 8% Bl il % i KB 11.21 BEF) 8.41, 450 'C TFFEH] 7.08, 450 C T #Hkk
HLFS M S BR E §5 T 400 'C; LR JEMRAM R U0 R 5540, K& &R RD. TD J7 R4 T W4, F 1 RD ik
w2 mi 30°, A TD J5 A& £ fwk 40°, 400 ‘C T K {0002} W& H Ky 50 EE B 3 4.33, 450 C F %% 5.62, 400 CF LR
MR TR L 450 CHEBE; B RELHIERRM, 450 CTRMERLWMREET T 400 C. LM : LR
AR ¢ BhECH R ND [ TD. RD R T4, XZHT LR S RHRAERUT SRR “8x” ,

Forpp= 2 (BT 048 SRLIE RD J7 [ ALl e, 2 AN S A2 5 38 T T < R Sl AN BT U (e Bk kL TD BYA
KR AZ3IB B WM AB-TIRRELE] ARIT, RS

FEZEDES: TG146.22 XHEkFRIRAG: A

XEHS: 1002-185X(2024)07-1928-09

BeE e AF N B AT BRI & R S AR B AT T
3 L FH A3 o SR T, 3 HE N T S B B IR BRI A% R D
H DA 08 3 o AR e EL A 1Bk & e b 2 1 DL
SR R T 2K, E T S 3L = vosom T R
G e S EHT R, Bl s RS R, R
BRI EL 2, SR v B B A e Ob 1) SR B A
JRIEPERE , X T 40 B & e M A i B A HAT

%X[Z_Mo

EB G e LM T, EASEEITRT KE
(7. Dai ZPNAHF AL R RN o Bl TR
ND Itf, AZ31 Bt e HAT R AL SO, Bk
KB N ELA R, BB R I8 62% MR TR 1R JE AR
T8I 2 c #iF47 T ND B, BEG S E 5 il
ELHI L, J5 B MW 889  Luo I 7 T AZ31
Bed WM R L L2, RIAEBT Y I/E R R 2
T ND [ RD 7 [0}, 36 ) 20k 5 2 I 35
ik, FEEm e Thm, SRk B IR SEmBEpL, 2
w TR BOEE. TR T R INE SR AL
2, RBUATE T B mREh W, PR 1 A 1,

IiFs HEA: 2023-07-22

REmamet, TEESUR T ES- R TFEEEAE
T, NIRRT EE T o BB
c B R AR T m ke, R EUEAT ¢ BT R0 N g
B, RS N2 R0 Schmid K7k AR L, #4533
ALV R R B3, 99104 .

9T 55 AEL R BE S a obE R T 2R B v L R
B AE, BIF 58 B RA 32 7 A FH 9 38k I8 S0 -+ 1) Ik
HHELH RPN AZ3IB BEA S MM AE — 8 YR SUE
E R ZERTFRFHNREERT, 2% 7445
5 A 4 BB EL I AR T X R 7 IR 3 A 4 8 U 3 R
A, BET RS 99 A B R 2k, FE T S 2 O
Yo AL AZ31B B & &R, XTFE AT A
W -3 L] (longitudinal wave rolling+flat rolling,
LFR) A5 -~F 5 5L ] (flat rolling+flat rolling,
FFR), X LUHIF 7t A [|] $4 4k 28 o) B 0 &L o) 7 20 25 0
U AR 2, T A Rt (finite element
method, FEM) 73 8 4L i 28 T [X <& J& 1 &2 T AT A SR
RN, )2 43 b 5 T 23R 55 40 AL R 2 2R
P AL

HEWMB: EXREAFAITER (2018YFA0707300); EFKH AR Z#A4E (52075359, 52075361); Wi RIF EAXED (20201102003,
20181102011); K& EF= MBI E 51 S % T (2022XDHZ08); &5 5286 = 3k & (2022GXYSOF 12); 1 [E1{# 4 f5 fl 22 5k 4
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i

1 X 1§

SEIG MR AT HELHS AZ3IB BEA &, KT
RO (ESHO WE 1w, ¥R 100
mmx80 mmx3 mm. WEERHIL NIEZIhZ, TRIEA
0.35mm, JAMN 4 mm, b FELERIEZ A ZE A
JEBH, AR PRSP, EAN 150 mm. —iE K
S S RS IR SUBRAM RT gl 1 Fis. By T4l
MBS ML R T Z PR AR A B EL

(longitudinal wave rolling, LR). “F#EEAH[A EH#Z, L
T AR EL R T2 BLF AR 4L (flat rolling,
FR).

SE Rt 9 4, B T ZaH K 2 i, 18
RIAVEAT 20 min PVRER, FLHEE BN 1.75 rad/s, &
W FREEN 20%, —iERM 3 mm FL.6]F] 2.4 mm,
TIERM 2.4 mm FLAIE] 1.9 mm.

EELH E A EPIEC 25 mm (RD) x20 mm

(TD) R/NIRFE, 5l B ik 7 B o 5 B rh A &
WISk AR E AR B @ X SR AT S (XRD)
BEAT ZUR I, G I {0002, {1010} #1{1120}
(AN 58 B A B DL 3 By 75 2 1 25 18] B[R] 43 A eR 4R

(ODF) K. ilid JTEX AbBEHAFX R A i H a0t
AT Ab B AN 22 4]

2 GRS

JE AR R 5 A R R N A B S AR B 1 2 B
No HE 2 0L, JEAGHRAM B ARG S, @
i 400 °C/20 min F1 450 °C/20 min #ALF S, {0002}
B B B KA 25 B 40 AN 11.21 FRES] 8.41 A 7.08.
R THT ZFR 5 P O R R 5, (AR B AR AL B AR
IX A R Sy A Ak B I R R R AR S T A A R [
SRk, ORI B INBE AL, 5] T 2R o B B
AU, B X P AT L ) T A S A S EC ) B R
KU, [ H {1010} AT {1120} A B AT LA
400 °C/20 min #KCHE f5 H I T F8 AR T ZM . 17 B
M {0002} W B i AL B T LA, b E AT
4y ¢ BhaEELT ND J7 A d R .

B 3 0 R AR AR A B A B S AR R A ) ODF .
P 3a AT50, JREAHUM U8 3 B (0110}
<2110>F1{1120}<0001>2 Fh CAHHERGR, T L+
S A SIRAT B TR, 2 PRI SR & L 43 i)
N 50.4%H11 45.1% o SR AR R LT3 FHA 2R B 2
B 3b. 3¢ ATLLE H, R AEHL G 32 B R AR
RAESAE, RRERGWRE S AE I B, IR

Rz1 AZBHAEMUERS
Tablel Chemical composition of AZ31B magnesium alloy (w/%)

Al Mn Zn Ca Si Cu Ni Fe Mg

3 0.2 1 <0.04 <0.10 <0.01 <0.0009 <0.05 Bal.
{01103<2113>F1{1231}<2113> 2 Fh 2Ky 270 |5 LA T 0.35 mm XRD observed surface

PP o . -
¥, 400 ‘C/20 min #AALHJE AL B 2 MR RL -
Eb 239 51.1%0 35.6%, 450 CHALIJE 2 FhaHy
4

A 5 H A BN 35.6% K 29%. FH LA LA H, 400 C —
PALH EFIE > B SRR GUR I 55 T 2 T 4R 5 B 1 4OR XRD I 2 T o 2

BE, M 450 CHAEBRAE S 2 P27 SRy # K IR IR /D
MTTHEIES T AT, K, 400 F1 450 C#HuAbH )5

Fig.1 Schematic diagram of corrugation and XRD observed

surface

2 BAEMIZ

Table2 Process of each group

Group 1 2 3 4 5 6 7 8 9
. 400 C/ 450 C/ 400 C/ 450 ¢/ 00 €/ 450 ©/ 400 €/ 450 T/
Original . . . . 20 min heat 20 min heat 20 min heat 20 min heat
Process 20 min 20 min heat 20 min heat 20 min heat
sheet heat treatment treatment  treatment +LR treatment +LR treatment  treatment treatment treatment
¢ +LFR +LFR +FFR +FFR
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{0002} ] {1120} {1010} a
Max: 11.21 Max: 3.23 Max: 3.06 !y

{0002} (1010}

@
€

Max: 8.41 Max: 3.75
{0002} {1010} ¢
ﬂ%
@w i
Max: 7.08 Max: 3.13 ™

0.7 1.38 2.07 2.79 3.53 4.31 5.12 598 691 7.92 9.08 10.59

B2 JE4EHRA . 400 “C/20 min #AbEAT 450 C/20 min FAKLEE AZ3 1B B A 1K) % I 4L
Fig.2 Macro textures of AZ31B sheet: (a) original sheet; (b) heat treatment at 400 °C/20 min; (c) heat treatment at 450 “C/20 min

S

90°

0° @

90°

il

30°

@

0.7 1.47 2.26 3.08 3.93 4.82 5.75 6.73 7.78 8.94 10.27 11.98

B3 4R . 400 ‘C/20 min #AbFERT 450 C/20 min #ALFLAR A (¥ ODF &
Fig.3 ODF drawings of original sheet (a), 400 “C/20 min heat treated sheet (b), and 450 “C/20 min heat treated sheet (c)
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(1) TR 2R 5 P BB AE PR A, (H 450 “C #u A B 5 1) 52 1
UK ) B 55 FE R T 400 C o KETH MR E L
400 CHALHL S 5E, ML 450 CHALH S, B
HEIL YRR AR R I A, RO [ 2R AR EE AR T 400 °C
1 58 T BR AR AR

Bl 2b. 2¢ {1120} F1 {1010} 4% &) 5 T (5 3 1 2
FRAE, JEHAERE 2b RARLENILIE A AR AE, (HAE K]
2c PIEATH O . ARE T IR O % AR RE RN IR KR
i BERFIETE I 4b. 4c OB 145 DLIER,  ELAH b
da W] LLEH, B AE B ShRL I R 20 50° AT
90°, T HI<1120>F<1010>77 M W B A . BT
400 ‘C/20 min MY B KL pD, H Ik A28 A1)
SR BRI R HS<1120>R1<1010> 77 [ () 43 A B B A
A, #E {1120}, {1010} H% B = A i 28 A AE 5 90
NI AR, BLE 450 C/20 min FAEFERF AL B2 Fh
SRR AL ORL IR I R AR 2R 2R, TR bk o s B ) 5 B AL
MR, XHEEE 2b. 2¢ ATLLA H 400 ‘C/20 min
AL IR S ¢ Bh-FAT ND J7 1] ) dil R 2R 2 3L 5 fip o —
c WRAE S0k A miL i dkL, e B 7E RD-TD
A MG (R AFTE 60° /2 A I ff, ¢ TR AR 90° 78 45 fm
(R SR, e e Bl 7 18 4E RD-TD [ 4% I 8] 77 48 60° /2
Fif e f, AHIZER o dh b B EINBE ML, FEmi .
1M 450 °C/20 min #HALFRJ5 BARFFEF= 4T 50°H0 90°
JE A i 2R A ok, (HTE ND-TD [HHU A BE AL,
AR 5 5 43 AT R H

210

001 110 001

001 110

0.7 1.34 2 2.68 3.39 4.12

LR J& FBRFE 25 i B 1 B, D0k i e 350 4 i 5
R BT SRR, AR {0002}, {1010}, {1120}
WEE 5 fias, B LR ORI B I6 BT HAGAL 3 5 A
Bl ORI 3 AR R SR B B A IS5, HL AR EL
] 48,55 H b R REAH LR 2R T BER B R AL, L% {0002}
A AT DA T b A B0, o A B T BN A, AR R
5 AU TR R TR U TR AR, RBAR 2 — 4
Fif] RD A1 TD J7 kA 7AW, A RD J5 A
Z ¥ 30°, 7] TD J5 M % 'k 40°. FEAFLEHT 7 b
FL[RIE ) TD AT RD J7 A K AR T Wi, MITTHISS 15
T AR SR o XF B AR AR B S 4 {1010}, {1120} 4% 14,
LR JG {1010}, {1120} 8% P& b bl 5 B 43 A 3t 8] 17 v 3
RAYH X AWEE T #4 dki ] RD 1 TD J5 MK
AN AR BE AR X — A T

FEM P Hré5 &R, LR it =4 7 5754
B “BEFLIX 7 U100l LR AE ol e AN 3ol 23431
B FNGAE B FLAR R 2 E AR, e
FLAII B0 BN LSRR R/ DT I AN TR “ PR AL
X7 PEFLIXArpran i 6 Fiom, JEECES, 1/4 BE,
Y BN B AT 45 H AT, FSZ. BSZ 4 B R niiE
DX R G X o AR PF b 2 1 R 45 % A R AL i
FE by bk o5, TR SE B R 18 (1 FSZ R BSZ i 1
GERERM, | AL E MR, NI BEFLIX K 2
B A ERAR LN, PERLIX RN 3 A B AR
ey 1, ERRMmMEE KNGV EE 5, A

210

110

001 110

4.89 5.71 6.58 7.54 8.65 10.07

B4 JFUEERAM . #AEHR LR J5 2 f5 A AZ31B SO A% 1E
Fig.4 Reverse polar diagrams of AZ31B sheet in the z axis direction: (a) original sheet, (b) 400 ‘C/20 min heat treatment, (c) 450 ‘C/20 min

heat treatment, (d) 400 “C/20 min heat treatment+LR, and (¢) 450 “C/20 min heat treatment+LR
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{0002}

0.7 1.02 1.34 1.68  2.03 2.39 2.

Max: 2.}6
L~
|
RD

Max: 2.18

77 3.17 3.61 4.08 4.62 533

K5 LRJE AZ31B MM 1% ML
Fig.5 Macro textures of LRed AZ31B sheet: (a) 400 °C/20 min heat treatment+LR and (b) 450 ‘C/20 min heat treatment+LR

S, 512
(Average: 75%)

4
GIOGE
Oivii i
DRNE!
BLRR!
FEa00
FE3%
35555,

-6.425e+01

FSZ BSz

s, 512
(Average: 75%) Y

BSZ x4

-6.233e+01

Peak

Waist
Peak

TD

S, 12
(Average: 75%)

Trough

Kl6 LR 5 AZ31B H0M ¥) RD-ND [ 89 1) 43 A 7 2
Fig.6 Schematic diagrams of shear band distributions in RD-ND plane direction of LRed AZ31B sheet

FAAE “PERLIX 7. “ PR P A BT B 2 SR RE DT 1A
AT THOM R, AT KL RD e Bt
BTN T RN, P B A & JE AT AR
TD J5 A fizh. B 7 8 LR Ji AZ31B BA4H) TD 77 fil
R kb =Y SIS Lk B PR LI a3 bk A P

Bl 7a~7d Uk SO EL I AR B A5 58 FLHITI B4 )
WA R, A LR R, S )m A I a  i,

bR R ETE AL & B N T R AR R, O o RLE 1)
Pt 7 %k & 8 5 LR id#2 # ND-TD T (1 5 /1 = K,
AT LU AL 1) 3 FEAR A 22 00 T JF 4R o B 1 R S R
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SR R PSSy, W 1. 2 B R . RS AR
Firp, BEEDIEE T IEAL B AL, 7 A H I R [
% B bR R R ST 1A AR e, ERIE T 4 S BN 43 1T
EREEFHE, ETFREEETHREE, 588
BN ATE, o] IR B BAFAE /D 2 4 s el Ui
A, HEIRESMBIEZE T B, 75 TD J5 W
AL B A 7 1) A IR 4 SR AN, 7E ND 7 )
A B R MBI 77 o AR V) 2 T Bk Ay, P Ak
i R T 32 2 ND J7 A (& R A4, B % 3] TD JF
] i R 45, KL ¢ e TD-ND T A & A4S J7 18 #5064
ﬁ[l9-20]0

St 400 °C/20 min+tLR A1 400 °C/20 min # Ak HE
{0002} I T LA H, LR J5, W KM B 8.41
TEEF] 4.33. %FEE 450 “C/20 min+LR A1 450 ‘C/20 min
AL FL ) {0002} W W] DL, % FE i KB 7.08
TRER] 5.620 W WLARAAELHIHT 400 C HRIH) 46 24K 58 B
b 450 ‘CEE K, {H 400 ‘C/20 min+LR X 2458 B )
55RO B s, DRI 400 °C ELS S 1 4R R B ST
A%, T EH SR I, A T SR A A Ak A LA
o LR J519{0002} B & 1 B 2 52 53 A vl DU H
400 °C/20 min+LR J& {0002} 8 B o 1) B 2 B 4 A 1) AR
FEIARLE 450 “C/20 min+LR S MBS, [FE ¢ Hhia
TD J7 [a1 K £ FE (%% 1) i 7E 400 °C/20 min+LR J& [
{0002} 1% Bl A n] DLBY B OWL %2 3, HZ 450 C/20
min+LR JFHIVHA 7. AT, IE2 T 400 CHAbBE
e P 5 T 2R B 5, Lo o A P o R R AR,
AFE LR AREF, BT SR, A R SR e R

PEEQ

(Average: 75%)
+9.000e-01
+8.250e-01
+7.500e-01
+6.750e-01
+6.000e-01
+5.250e-01
+4.500e-01
+3.750e-01
+3.000e-01
+2.250e-01

THEZ . HIERWAEL, HAUWEE NS T
450 °C/20 min+LR J5 AR (1) 2R 9 o

AN, HT 400 C/20 min FAb A AR
M 7E ND-TD [f£1E 60° /A MM FEZE, T 450 °C/20
min FALFE AR IR 2R SN AR X A B 22, BT B N e
WL, AR TR, 3 F 2 450 "C/20 min+LR [
AR FFALRR EE 400 "C/20 min+LR B %,

XFHG LR AT A 315 A5CRA 1) {0002} A BT P DL
MU S AR TS o #)LF3EE ND J7 1 H
AT {0110}<2113>. {1231}<2113>2 Fift 45°7% 45 i i 11
2K, & LR G JLFEREFHE K, XK 4b~4e H
WA LA H, &k LR Z J5 b P A 128 B LT
SEATVH O, 1K RO EL I AR RO BT 2 B ND
R R ARTE, &R bkt 2 R R 7K, S b AT &
A, &R c M ND J5 i, A s i 3k 1 41
. HE 2b. 2c ATLAVEH, 450 C/20 mintLR B,
INFAARIG G M 23 7= A T 2 B 45 AL, AL B2 il
HA IR G AR, SRR AR, P E 2
BE AL ) i br, DR AE LR FE rp, S D I “ BEFL”
A TD J7 [ 1 4 J& Ui 3l 4 T =Xk A Ak 1 42 5k i 24
o, DT AR A1 G o 00 4 g i P 1230

B 38 AL A a9 B, BB 9c
9d 7 {0002} . {1010} {1120} ¥z K 7T LLF HY, 450 C/20
min+FFR (1258 E 35 /NF 400 ‘C/20 min+FFR, 3
FOX — DX e — AR R B R, H T AR A
a1 —8, HZAHSHTILTFASEE
fa e A BABL B RL 450 °C/20 mint+FFR HIE02S T 45 i

K7 LRJ5 AZ31B HA4H) TD 77 [ s J& i 8l & K
Fig.7 Schematic diagram of metal flow in TD direction of LRed AZ31B sheet
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RD/\TD

S, 513

(Average: 75%)
+3.863e+01
+3.201e+01
+2.538e+01
+1.875e+01

=3.426e+01
-4,089+01

5, 533
(Average: 75%)

-2.790e402
-3.104e +02

K8 LR J5 AZ31B 4R A4 ¥) ND-TD [fi¥] B /3 #1 1E B ) =
Fig.8 Nephograms of shear stress and normal stress on ND-TD surface of LRed AZ31B sheet

{0002; {1120} {loro} 2 {0002} {1120}

Max: 10.92
{0002} {1120} {1010y ¢ {1120}
Max: 10.55 Max: 3.07 Max: 2.56 Max: 6.42 Max: 2.36 Max: 2.22 LTD

0.7 1.36 2.03 2.73 3.46 4.21 5 5.84 6.74 7.72 8.85 10.31

KBl o IERELEIE AZ31B M b IX 3 4R
Fig.9 Macro textures in middle area of AZ31B sheet after two passes of rolling: (a) 400 ‘C/20 min heat treatment+LFR, (b) 450 C/
20 min heat treatment+LFR, (c) 400 ‘C/20 min heat treatment+FFR, and (d) 450 ‘C/20 min heat treatment+FFR

FEEIE KT 400 C/20 min+FFR. 400 ‘C/20 min+FFR  ifi 450 ‘C/20 min+FFR [IZIAHEEE SR E, Wb
17 {0002 } 1% P&l 1) de KA %5 FE 9 10.55, Tfii 400 C AL 2 {0002} 1% I (1 4% 2 B e KAEON 6.42, XfLE 450 CH#kk
17 {0002 } 1% P&l PRI A % e K ABL Ay 8.41, k1T SR AF T 14 P {0002} 1% ] 7.08 PR KA FE, kT 230 o FE g
5, TUL 400 ‘CRI FFR, B4 xR 55t PR, AT 450 C TR BNAS A a0 S R ) 5
RCRS A2 DA L) 1E B 475 850 ok 3 4 A P20, M 8 3 L 1) 1 7 5 B0 o B 0 2 K s Y,
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Kl 9a. 9b 1] DL H 400 1 450 CF LFR (K% & (1 H%
WG — 8 IF HIRFEZ 450 C TR
45 BE TEAIG

Xf B LER A1 FFR (8% & AT B IR, LFR 1) {0002}
W AR % BEWy TD 7B f&, R KT it
o, R AR LR 137 A7 B 22 %2 258 B ND J7 [a] 1) i B
71, WL B2 FEE ND J5 R EN A, 9
LB AAFLE TD J5 M & @i sh, 15 &k ¢ fik
AW . LFR B 20 R FEBE & T FFR, &4 LFR
oh R N AR e B AR R TR I R A AL, 3 B AR ) P A
o s A 200,

3 & it

1D LR A TZ0 LUEE 5] NP5l &S i 55
S AR TAT S KL 1) R A i 8 238 1T 7 280 B AR AR A 2 T
2K, F54 R Z IR B R ECR, BURIREE T AL,
U GRS I 2 . (HAE & R ALHIH LFR A
FFR LK) IR #:0T, LFR Jo 9940 2R RY 55 o

2)400 ‘C/20 min #4bFE 3 Z /> T {11203<0001>
FAILARY, AT H 55 25 2R 38 B, 450 °C/20 min #4
AL FRAE AR {0110}<2110>H1 {1120} <0001> 2 F 57 2L H4)
HOR MR Ik L, DT 1) 55 266 T R0 5 2

3) LR J& {0002} 4% B (4% 25 P Al A B st 2 B AR
TETAR, AR EL AL B {0002 M7 B SR, 23086 988 35 1l
SRS, Sk c #EUH B ND [\ RD Al TD 77 &4
T w¥s, FEM sr#r “HE5L” FP=AE R85 9] 71 ol 4 24
BEMGE R, ALHIAIE S A TD 7 RS ) R4
b 52 2% TD 75 1) () FE 45 2 #F TD ) B g

4>400 ‘C '~ LR #LilJ5 MRRA 200 5540 280 R B 4T o
LFR JGtRAM H A #4 TD 418, H LFR Ja i+ 194104
58 FEBE = T FFR.
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Macro Texture Evolution of AZ31B Magnesium Alloy Sheet During L ongitudinal Wave
and Flat Roll Rolling

Zheng Renhui'?, Liu Jianglin'?, Jia Rui'?, Yang Dongdong'?, Yang Lei'?, Zhang Jianzhuang'*, Liang Jianguo'~
(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
(2. Engineering Research Center of Advanced Metal Composite Forming Technology and Equipment, Ministry of Education,

Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: To investigate the effect of longitudinal wave rolling (LR) on the macro texture of AZ31B magnesium alloy sheet, the AZ31B
magnesium alloy sheet was heat treated at 400 °C/20 min and 450 °C/20 min, and was longitudinal-wave rolled and flat-rolled with
amplitude of 0.35 mm and period of 4 mm. XRD was used to characterize the macro texture of the heat-treated and rolled sheet, and the
texture evolution was analyzed by polar diagram and ODF. Meanwhile, the deformation behavior of the metal in the rolling deformation
zone was simulated. The results show that the peak texture intensity of {0002} at 400 °C is decreased from 11.21 to 8.41, and to 7.08 at
450 °C. The texture intensity at 450 °C is weaker than that at 400 °C. After LR, the substrate texture of the sheet is weakened significantly,
and a large number of grains are deflected towards RD and TD with a maximum deflection of 30° towards RD and 40° towards TD. The
peak texture intensity of {0002} is decreased to 4.33 at 400 °C and to 5.62 at 450 °C. The texture weakening effect is more obvious at
400 °C than at 450 °C. After two passes of rolling, the texture intensity of the substrate at 450 °C is weaker than that at 400 °C. The analysis
shows that LR makes the c-axis orientation of grains deflect from ND to TD and RD. The reason is that there is a “cross-shear zone” in the
LR process similar to that in the asynchronous rolling process, in which the shear force promotes grains along RD. The metal flow and

shear force promote the grain along TD under bending and extrusion combined deformation.

Key words: AZ31B magnesium alloy; sheet; longitudinal wave-flat rolling; finite element; macro texture
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