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Influence of rolling parameters on texture and formability of
rolled AZ31 magnesium alloys at room temperature
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University of Science and Technology Beijing, Beijing 100083, China)

Abstract: To develop the AZ31 magnesium alloy plates (sheets) with low macro-texture intensity and high Erichen value,
the effects of hot rolling process on the macro-texture and formability were investigated, under the rolling temperature of
250-450 ‘C, pass reduction of 15%—35% and differential ratio of 1:1.5, respectively. The results show that, with
increasing the rolling temperature or decreasing pass reduction, the basal plane texture intensity declines obviously and
the Erichsen value improves. However, when the pass reduction drops to 5%, the coarse grain and decreasing formability
are observed in the plates after being rolled at high temperature of 450 ‘C. When the rolling temperature is 450 ‘C and
pass reduction is 10%, the excellent formability of AZ31 magnesium can be obtained, i.e. the Erichsen value under room
temperature is 5.35 mm, the base plane texture degree is 9852.

Key words: AZ31 magnesium alloy; texture; hot rolling parameter; formability

Pt B BATICR B o LU R SR S O ol i e e
BOR, FENURIR S ACIH S S H S R AT ) el (14
HRr sl I, BT AR TR
PUREREL LR SE I 2L, BRG SUH2 AR
TERRAT < i N HY B AT e 9 5 AN BRI e £ <z 1
o PoREHONT ARG, RS FRTERAIR,
i NI R /D> RN, EiR

ZE2EWB: HX “+ 07 8468340 H IS = (201 1BAE22B003)
Yrks BER: 2013-10-15; f&ITHHEA: 2014-05-20

A TG4 AT T SR A T B RNV T 2 1) e 23 D N
(Critical resolved shear stress, CRSS)it K T-FL N 5
(30, YA VEAR T 2 AR (0002) (1120) Fe 1 1 4% LUK
(1011}« {1012} [iZ84:, XSRS s i Bk
2y ATIN T INAER BRI . KA R,
THLHIBEA S AEEL T B A G RS BT 2,

A ST A JESE 7 T AR TR TR, iR B )

BIEEE: AP, BB, [t % 13611044910; E-mail: husp@nercar.ustb.edu.cn



1954 A G A R

2014 48 H

G EEIE TG IR BOB RS, A T ERG
KA EEEWEY ez B STy ALY 5 BG4
FA e, Sem LR OB fE

ARV ELA T 205 A ELAT AN 7] R SR g JEE
JEPERE: IBKAEMEBES A IR R, JRss 4L
SR IR AR N T, RS RIS SR, SR AR
MIRIETERE. DUk, AT LR OL A AOR S L 2k
55 5L IR JORBE G O B I SR 5, A4
LB PERE . D LB AR AL B RE T S BT Y)
A, A ROE R RER NI AT T, REREAT 0t
SIS B R T SR SR s R [ S Lo T A T
YU RIS RE A — e, B TOh,
LR 115 BRI SR 55 A0 8 R B i [ e
TRDELHIDE . TP A ER A2, i
SLAJE POARR (K 2 AR st AR AN, PR AR
FALARe) 558 S W AR T DRIy XS5 ARR 5 5 < L
g R—3, BT, ARSI R R L e
1:1.5,  JTil 2 L4k for s e P AROR v T 53

1 X8

SEAG T 3.0 mm J5 R AZ31B B AR 32 2%,
I 1o BLHIRTHR A 400 'C FHEAT 2 h iB K AbHE,
et P FNL B TELHISE S, e 1:1.50K
HWEA d 120 mm, /PNEFE d 80 mm), L% 1.0 mm.
AL 2R FLEREEE S 2504 3004 350
400 F1450 C, B TEEA 20%, FREE K AR
Bl LR 10 mine Z4LEHAM AR 400 C iR
K, B KRS TE] Y 30 min. 5 T AELHI T2 E
FLHNRE 400 °C, XK N300 15%, 25%, 30%
F135%, HAMSAERIEE —4IIMHIR . DAORER IS 4L
LS R IR 28086 G 4 2 LA R A = 08 T 1k
(e o KR PTAR R, DASS AL ISR 1) 2R 2R
SREENH I, Bk —4UEmELE L, IFES— =
PR 2 2L K 2 i RORA 25 T 2 ) i P R = 3 i
JEPEREEAT XS L

MNEL =18 K5 AR v B A O RE, LR
TR LS AN =R RIE T Be /0. H 25 mL JoK &
BE+2 g ERIR +5 mL £ B 17K +5 mL OKESRIE 5 %
WAZ G MR . 383 Carl Zeiss Y62 BB IS4
MIMORZEZ,, ] Image-Pro Plus 1450 M4 23 #r
SrobL ) SR AN Xopert MRD 5 2R A7 840 3EAT
ARG E s A Zwick BRI IR KM T 230

B ERSR, MM R = RSO PERE . 3R
FEMEAR N 60 mm,  #h Sk Z N 0.1 mmys, R H) N
10 kN, SPRERRROM B BEAT 3 IS4

F1 R AZ3 B B Y
Table 1 Chemical compositions of tested AZ31 magnesium

alloys (mass fraction, %)

Al Zn Mn Ni
2.95 1.09 0.3018 0.0002

Fe Cu Si Mg

0.0016 0.0017 0.016 Bal.
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Fig. 2 {0002} plane pole figures of rolled AZ31 magnesium alloy sheet at different rolling temperatures: (a) 250 C; (b) 350 C;

(c) 450 C
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Fig. 3 Influence of pass reduction on macro-texture intensity
and Erichsen value at room temperature of rolled magnesium

sheets
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Fig. 4 {0002} plane pole figures of rolled AZ31 magnesium alloy sheet at different pass reductions: (a) 15%; (b) 25%; (c) 35%
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Fig. 5 Microstructures of AZ31 magnesium alloy sheets at rolling temperature of 250 ‘C(a) and 300 ‘C(b)
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alloy sheets at different rolling temperatures
following annealing at 400 ‘C for 30 min:
(a) 250 C; (b) 350 C; (c) 450 C

5 MU Mg-0.5%Zn-0.5%Ce-0.5%Zr 4%
7E 400 C R TIE L 2505070 20%. 30%F1 50%
MELHIAR T, R IUREAS 18 KN 238 n, 4L JE AR
MR R L B 38, {0002} 1B Pl e B F R A
ZEN TR, ARG AL T AT . AR TR
B TR, AT IR S AR A 4R kL [H]
WAL RRRIESYE, A5 51N P, B E
BOM TP AT AR PR AR N g, 3 AR K I 4 i B it
TRIEIITEARZ 2L TR — DX SR TEAZ I R ) Z2 55N
AN I 0 ) R P R, T8 KR B 1 R
o NN A A A S E TN A T T ST
PSR o [FJINE, AR TR XTSI 5 3 SRR B
BB B, B 4 Pbpe R A, KERIE T
L J5 {0002 ) 1A% 1 i 4 5 A5 v 4 11 B 25 UK



1958 A G

2014 -8 H

/N, AERZAE TD A RD J5 i) L4 J g R4 1T 3%
WA BT, BRI O Sl B RE R, LA R
HygARMEACH 3.98 mm. Bk, FRIGERE R0
SHUARAFE IR, S miARA L RE

4 MUETZRENIEESHEAZMN

HAE R PR 28 R, B I ELHRERE . 8
ANFE RN 2GR TR R R 5910, b =
B E RS R . R R — L EL T2 L
HEER 450 °C, TEXE T E53 518 5% 10%, 1Bk
T2A B 5 AL S {0002} I & A=
IR B e AR A

SEEG R I IR N 3R 5% M 2 ML) 5
FEk 7897, FEIRIRFLFORME N 4.81 mm; THIXE T3
h 10% I B 2 ER R R ol 9852, 1% HL S AR 2]
5.33 mm. H 1S {0002} [tk E &l 7 Bros, S HAbEL
L ZARX LT A R Y, DUA SRR (R T 234

RD  Maximum: 7897

SR TG, oA B SRR R ZE R, M
ARPE S ek Z M PE RS TR, 45 mdkii# RD J5 [ Al
TD JiIgdit, Uil 5 MO atoRLH ) S8 pE
M, FEMZUFRIGS1E . AR T8 KRR %0 10%(01)
B, TR R 3R 5% IR LS B A 59 2R
FAIRRIE, Ut B iR /N R 2 5L i BE T 23K e
1325910, AR FR B v AR A0 S f BEAIG . PR AL
AL RO LA 8) A DL, TE IR T 44 5%,
R AR, SRLSTLE 30 um 2T, L
Sy dbi R AR F) 50 pm, RV SRL BT I Sk PR VR
ML, IR WAR] T S . [FE, BT 5L
AR, AR AR A, ANERE R R ELHIN, A
FHEBWMSE TR, B RS AS TR AR
WA RS i, R I A S R A A T
SR o S TROR ) SRR T 1K T AR TR
MERE, I T2 S Mg S I 5%, L e fE
BB BRAR. XF 450 CIEUE T 20 10% MR 3T =
RS, R PERE R PrdsRE S 230 MPa,
RN 175 MPa, KSR 22.2%, BA 5

RD Maximum: 9852

(a)
B 7 AFEEHLEE AZ31 B4 4 H0b (0002} THiHL K

(b)

Fig. 7 (0002) plane pole figures of rolled AZ31 magnesium alloy sheet after different rolling processes: (a) 450 C, 5%; (b) 450 C,
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Fig. 8 Microstructures of rolled AZ31 magnesium alloy sheet with new rolling processes: (a) 450 C, 5%; (b) 450 C, 10%
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