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Texture Dependence of Elongation Anisotropy in an AZ61 Magnesium Alloy Sheet

Ray Ohyama, Junichi Koike, Mayumi Suzuki and Kouichi Maruyama

Graduate School of Environmental Studies, Tohoku University, Sendai 980-8579

Extruded and subsequently rolled sheets of AZ61 (Mg—6Al-1Zn in mass% ) were tensile tested at room temperature at an ini-
tial strain rate of 1 x 10~3 s~ The effects of extrusion ratio and tensile direction on fracture elongation were investigated. Extru-
sion ratios were 3.4/100 and 1.0/100 in area reduction. Tensile direction was chosen to be 0, 45 and 90° with respect to the rolling
direction. Texture change with strain was also investigated in order to understand a major dislocation slip system.

We found that the magnitude of basal—plane tilt with respect to the tensile axis was a controlling factor for a major slip system
and for fracture elongation. When the basal planes were tilted by more than approximately 16° from the normal direction towards
the tensile direction, a major slip system was basal a dislocation slip and poor ductility was obtained. In contrast, with less tilting
than 16°, a major slip system changed to non—basal « dislocation slip, which leads to better ductility. The present results indicated

an importance of texture control in tensile ductility of Mg alloys.
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Fig. 1 TEM bright-field images of as-rolled samples.
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Fig. 2 Stress—Strain curve of as-rolled samples at room tem-
perature at a strain rate of 1.0 x 10-3s~1: Angles between ten-
sile direction and rolling direction are 0°, 45°and 90°, respec-
tively.
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Fig. 3 FIBimages of rolled plane of fractured samples: Angles between tensile direction and rolling direction are (a) 0°, (b) 45°and

(c) 90°, respectively.

Fig. 4 FIB images of fracture surface of 6t samples : Angles between tensile direction and rolling direction are (a) 0°, (b) 45°and

(c) 90°, respectively.
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Fig. 5 (0002) and (1011) pole figures for as—rolled 6t and 2t samples before deformation.
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(0002) and (1011) pole figures of 6t samples after deformation to fracture with tensile direction of 0°, 45°and 90°, respec-
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(0002) and (1011) pole figures of 2t samples after deformation to fracture with tensile direction of 0°, 45°and 90°, respec-
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Fig. 8 Schmid factor distribution on a [0001] standard stereographic projection in Mg for (a) (0001)[2110] slip, (b) (1100)
[1120] slipand (c) (1101) [1120] slip. Dashed lines indicate great circles. Point A is initial tensile direction. Point B is a pole position
where Schmid factors of primary slip and conjugate slip become equal and double slip occurs.

/
(0001 )

7o FERRIC BTG [RETT A 2P EE S AUk R D7 1) 3 B8R
T55, CITREREESRTEEL, R mEZ2b L

T 5. Fig. 8(a) ITJEH a #5423 X 1 5% (0001)
[2I10] % EI RV R & LAHETH A, 5EEMI[2110]
HEZE > TAT VAR E2BET 5. i, £
DOALEIZ D %5 R RH O F R K H E 4 211011 14 7
> TBEId S, ZOBICHE - CTEREIE ND 1 & FA7ic i
ST AH. TOLE, GIEEMTMOBENCSL TETN
D %D Schmid AF XA L 012225 DT, FEL£IC
(2110175 M 5 1R 7 1A 23 5 BiC KT O @ 820721 & 52T
FT& L7z, FEMINDRDEHTLEDI1CkhbEE
Z2bhb. BZH L, EEmMT R ROIEENI RGP DR
FrcAE L, REHEEICE > TRANMR AR T 52 LI &
> CTREMNCES L E 2 DN 5.

WIS — ST @ 224X D 5% (1101) [1120]% & 2 5. A



32 HA®RE
MR BREOIIME &35 &, BRE ELICHEBETRL
KHICH - TL120] HMICBE§ 5. B MIcEETd 5 &,
HBE 9D % (0111) [2110] Schmid AT &2 L < &0 —
HIXRDEBEL B0, ZODOFTX) FROMTH5H
[10I0] A mIC 5|k 2 BB 4 % . K 4 X 0 5% (1100)
(112012 B\ T L AERT, B HE THIREMABE 5 &3
B+ ND%R(0110)[2110] & —EHRD 24U SR,
(10101 ANCH IR ARE I 5. COHEIFIKE TN R
LRV, BlREZ2 10100757 & SFATIC 7% - T4 Schmid [H
T2 0.4 BREThH D o AWISTIME < 72, B Ft

—, TIRHEE a+c fEAT R D R (2112) [2113] 08
&, ZHEIXDAEZEZEL T[RRI ND RO VO
A L, KRR & LT[0001], <1010), <1120>J [ A34:
L2%. SHICEKIEROTASELS S, O EnD,
TR @+ cBRAL N RATEE) T 5 L5 RE R T

ICAE TR S C 1370 <, AZ61 LM OETHICTEE)
L7 IRV e E 26N 5. Ko T, TOTNDRITKH

9% Schmid HFOFEHEXN AR I L ITERT 5.

CDLEDIT, 20% U EOBWM U B HE 5N 5T BV
T, FERE e EMDOSES RV EEES L LICE- T,
B L BEEDOELA TG SFHHTE S, ZOI LT
TOOFHLVHIRERL TWA. BT, Bl EHIEL 2
AZ61 < 7 3%V A S EEM OEREMIT W TIET a
BEAL 7 O ONCHET a + c IR OIEENI A L v, AL Th
R E 70, FEIKME a B OGBS E B B & 72
SHTEHEFLTWA. B, a EOEE* 2B AL
B L L PO RIFEH B EEL S ERRETH S
CrHERLTWS. E-0AICEHL Tk, Hutchinson® (Z
Fo THFHmMIICHIgZES N, S & AFA L 7 hep & dhIC
BT, KM a 8567 & A @ BAZOTE ) O A T 708
WARNTRETH S EARESN TS, 722L, SED
O ERAE % L 72 /I W TRk afs Nt rn 5
B L T, FEMEDIZEIC Lo THRIESNALERD 5.
—7J7, B0 mICFEL T, WO SN OME 540 6
JETEIEL A ORRE & BRIl § 5 C L 280JRETH 5.

B I LAY, KO a Bxfr 8 EICIEE)§ 5 6t, 0° D3
& OBREFRANOEEOME 1%, KA « BAATEET 5
45°, 90° DFFEIT AR TR E V. ORI 545 % 5 | 3R i 7 )
78y b LCHR Qy) Rd S &, 07, 45°, 90° Dz h
ZFROBEIT 6t TlE+17.4°, £14.3°, £11.4° ¢ 70, 2t T
13 +£12.0°, £12.0°, £13.2° 2 7% %. BX 5L, KAIOMHEE
BE17.4° % +14.3° O (Ay =~ £ 15.82°) ICli5 F A 1S HAEAE
L, FEAELL T OMEACITIREE ¢ AL AEE) L THRUN
L, EEFELLECRIER e 56258 L THRU 2 A3 5
EBRbons. ko TEFRAMOMPE AIC B W T Ay =
+15.8° LI F oMW KRR #/RiE, Emd N0 284
L ERTEIEEmMI N DNEET 5720, BRI — Lk
D, REMUzRT EBEPNS

FEEM TN DEF XL, CRSS DfEiz 3 & ICKA TR
NLEAWRSERT n p HEEST L ENAETH 5.

= HNBS _HNBSO _ TNBS

HBs  HUBsSO  TBs

2

£ (2004) 68 %

 (a) /
~ 100;“__,,%;%/
_/,/ (1010)<1120>Aw=15.8°

L/
i

(D)

I

10‘2
10

S (e
i g€ 0-‘.I—(‘)-)<1 120>
e AY=158°
/S [
0° 30° " 60° 90°

Fig. 9 Plastic anisotropy factor calculated as a function of an
angle between tensile direction and c—axis for prismatic and py-
ramidal slips (a) along the line between (0001) and (1010) ,
(b) along the line between (0001) and (1120), respectively.
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