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Texture and its effect on mechanical properties of
AZ31 magnesium alloy

TANG Wei-qin, ZHANG Shao-rui, FAN Xiao-hui, LI Da-yong, PENG Ying-hong

(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The textures of both as-extruded rod and as-rolled sheet of AZ31 magnesium alloys were investigated by the
electron back scattering diffraction (EBSD) technique. The influences of the initial textures on the mechanical properties
in two different magnesium alloy behaviors, extruded rod and rolled sheet, were examined. The tensile-compressive
asymmetry of extruded rod and mechanical anisotropy of rolled sheet were studied in the sight of texture. The EBSD
results show that the major texture of as-extruded AZ31 rod is the fiber texture with (0001) basal plane parallel to the
extrusion direction (ED), while the major texture of as-rolled AZ31 sheet is the basal texture with (0001) basal plane
parallel to the rolling surface. The mechanical property tests show that the activity of {1012}<1011> twinning during
compression exerts significant effect on the tensile-compressive yield stress and elongation rate in an asymmetrical way.
The different Schmid factors of basal slip systems in different directions lead to the in-plane anisotropy during tension.

Key words: AZ31 magnesium alloys; texture; mechanical property

B RS, mok. SR, & AR RS, ISR A R R R K 2R
EARAE R R AR BT RN ] TR A0l W SRR, T DO B AR N LA
TR R AU, RS S EN R IS, SRS E R, HLAE A S
Bev BLAS B AR T AORBGE S Mgk, e RELLE N AR T 2K .

BaerRe, HBES SRR SEa SN AR A G TEGRA 1R T3 9 2 AT X AT o A e
PEHI EIEUe . KEERFTORICY, B S RIS T, NI BIRPRE B I R
X EIITEREA & W& . UL, WIUBESEAE  MIPFIER . DB X (K 775 BUH AT BoR(EBSD)

EEWB: EFORFIEEES T (50821003);  1H 5K ai BRI E TR % B350 H (2006CB708611); 20 B 40075 A A 1% % Bh 5t H
(NCET-07-0545); g liFIZE 9 BhIR H (07XD14016)

YgkS BHA: 2009-04-14; &ITHER: 2009-12-08

BIEEE: Mg, #9%, 1t Hih: 021-34206312; E-mail: yhpeng@sjtu.edu.cn



372 PR R AR

201043 A

RETEAS BIMREZ B ILE ] (R [, 73 30 A R
) LA AR St B e 2 520, e S S U 5
PR TR

FRT, TS S R AE i Tt R rh 40
PR A KA S T 7 2 1 R s i () i o H i 3 22 o
PRI AZ31D A S M 1R AR T
DL AERLARRT He 4 A2 T il B v I A A AL AT R SET
oM. TEE SR AZ3IB B I T f e
SR I AR T LA SO ROME 7 27 i 45 T S 1 5 i
HEAT T IS CHINO Z5U3%) AZ31 3% S MM 7EAN [
FE R AT T B R R 4R SE IR AT, JFLA {1012
10T 1> 284y [K 2 4 M 4z Fk AN X R 1 . BOHLEN
U 16 6 Pk B SRt 43 AT 3 AL 1) (FL
s B 45 I AR PR BRI ST, 49 RS B
I 2PERE S 1 SIS, RGN 1 BE T 2L 4%
et FH RO, SR AEAE O ) 5 1 BE IR RE M)
CL A FGH

PR, AR DB IR AZ31 BEa &b R
L AZ31 BRGSO RS, @i EBSD M HA,
SINTESEVEAR T FE A T R 2 s 3 3o X B R A
) 2 0 P ) oz ORI B ) s g PR RN, 73 L BE S S
FEAKI PR 4518, I NG A B B SEpLEE s i
SHEL AR AT 3 NSRS 1) 1A 230 B ) R S,
SO B ) e PE TR RE

SEECFERE A d100 mm ¥ AZ31 B4 S Be R 1
h0.99 mm 1] AZ31 BEE S FLHIMAR, BRI R
1 BT K5 2y A Bt IR Lok 6.25:1 1 25:1 1)
FFE, $rH T LS BrRMAEE 440 C, BIAEE
410 C.

F1 AZ3 AR
Table 1 Chemical composition of AZ31 magnesium alloy

(mass fraction, %)

Al Zn Mn Si Ni Fe Mg

3.01 0.9 0.5 0.04 0.005 0.005 Bal.

FHHLKAE DI E G EE . BF Hp AL HIAR A 1
U IR L AC-2 HUBEBOIEAT HRUB IO, 7E Zeiss
Suppa 55 Y RSHRIHEE AT EBSD S£4%, BTH
EBSD [ 413 HKL 24 & ] Channel 5.0,

KB LE S 25:1 BRI b ERr A | Hs i i
TP E:='op s (TR 7S 7o o O d 2 5 7l s 2 e <
L& 5] (RD)J 0°,45°F1 90° 1) 3 AT 18] U E AR FE i o
WP RS AE Zwick T,—FRO20TN.A50 %! Hi
T ReM B SR HL b 5E B, WA B0 JE 0.5
mm/min; AR A Ryoo I, INBGRERETHA 2.5

mm/min.

2 HREN

21 #5eMAMEASFIERTME
2,11 F4ELH

Bl 1 P AZ31 BEE e aA . HIE 1 a)
i, BAEASVIEIUN LR HES, P38 dR )
4y 135.58 pm.

K2 Fios B e 6.25:1 ISFAT T8 1K 7 17 (1)
MR, B 2 TLUEH, BORFESIEA F Bt R
I [ 2K 4% i PO 9041 R S5 2 40 i TRTTR AR 2 2R, P8
pnkr T 8.28 um, AR 5 pm, K ARz
IEH) 50 pmo HHIEFTAT, LR ok R e H P 2
Bl 2(a) B m) AR R B, B5 5 AZ31 BEE 4
PRI, B PR AR — AN SR R,
AHIE U S RE AR o FHEE 2(b) 150, B 5 G
43 i RLII(000 1) FE [~ FAT T-H5 H 7 1]

B 3 B B s bl 25:1 (OSP4T T4 7 1 (R 21
2. ME 3 AW, HEHRFEMIH A4 S
O A BN B TR B AL 2L, TR RS 7.41
um. SHIELLHR 6.25:1 AL, R8N,
SR 1) R R FE Hs 7 18] (ED) P8 HLREAE 0°~15°
(VB FE Y, TR ) (TD) (8 U UAE 60°~90° (115
FELA

HEL Bl LA, BEEB R LR, B4
ST IR ETHE LR, B {0001} S AT 1010 > iy i)
T THRH, A dhiR 21411k .

R N E 7 AR & e e d e IS R e A W A [ M W £
B, T ZUR) B A T 5 55 05 0~ PAT 4k
I LMW 3 fioR). Hkn L, X5 R E,
RG> SR T PAT T 55 IR 7 ), AR DA kL ) i
I HE BT3¢ 7 1]

2,12 W

Kl 5 Frzhy 0.99 mm JEIK) AZ31 B i FL IR
LR I S nTE H, SRR AU 34— 105550 &,
HCFEAKFAE (000 1)FETH P PAT T4, <1010 >4



520 & 300 S, S5 AZ31 BES BRSNS I 2 P RE Y R 373

10002} _

(b)

1 B5AS AZ31 BS54 LN g R 1) 4% K]
Fig.1 Orientation map (a) and {0002}, {10 10} and {1120} pole figures (b) of as-cast AZ31 magnesium alloy
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B2 At AZ31 B SR AR B AT R B (BT Y 6.25:1)
Fig.2 Orientation map (a) and {0002}, {10 10} and {1120} pole figures (b) of extruded AZ31 magnesium alloy with extrusion
ratio of 6.25:1
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Fig.3 Orientation map (a) and {0002}, {10 10} and {1120} pole figures (b) of extruded AZ31 magnesium alloy with extrusion

ratio of 25:1
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Fig.4 {0002}, {10 10} and {1120} pole figures of extruded AZ31 magnesium alloy perpendicular to ED
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Fig.5 Orientation map (a) and {0002}, {10 10} and {1120} pole figures (b) of as-rolled AZ31 magnesium alloy
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of magnesium alloy at room temperature
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Table 2 Tensile properties of AZ31 magnesium sheet in

different orientations

Tensile yield Ultimate tensile

Orientation/(*) stress/MPa stress/MPa Elongation/%
0 197.08 269.21 19.98
45 189.22 262.47 27.37
90 210.55 269.47 15.82
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