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Superplastic Behavior in Magnesium Alloy of AZ91 Grain Refined by Isothermal Cross-rolling

Yasunori TORISAKA, Shuichi FUDETANI, Masahito Katon and Mitsuji HIROHASHI

Synopsis : Thin magnesium alloy sheets of AZ91 by using isothermal cross-rolling have been prepared in present study. These sheets were annealed

around the temperature between 0% and 100% recrystallization. X-ray pole figure analysis (XPFA) by Schulz’s reflection method was used in

order to investigate the texture of annealed sheets. As a result of XPFA, a large anisotropic texture was reduced compared to unidirectional

rolled AZ91 sheets. Constant initial strain tensile tests were carried out at elevated temperatures and at several strain-rates. The m value over
about 0.3 was observed at testing temperature of 573 to 623K at strain rate of 1.0X107* t0 2.5X107*s™!, and at testing temperature of 648K

at strain rate of 1.0X107> to 2.5X 10~

357!, The temperature indicated the peak in elongations moved largely to lower temperature region. The

activation energy required for superplastic deformation was calculated to be 73-76 kJ-mol ™!, which was almost the same value of the activa-

tion energy for self-diffusional grain boundary coefficient in magnesium.

Key words : magnesium alloy; AZ91; isothermal-rolling; cross-rolling; superplasticity; XPFA; anisotropy; texture; activation energy; grain boundary dif-

fusion; fine particles.
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Table 1. Chemical composition of AZ91 alloy (mass%).

Mg Al Zn Mn Si
Bal. 9.0 08 01 0.1

Cu Fe
0.05 0.05

Table 2. Specifications of isothermal rolling.
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Fig. 1. Isothermal cross rolling method.
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Fig. 2. Specimen dimensions for tensile tests.
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Fig. 3. Variation in elongation to failure as function of ten-
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Fig. 4. Variation in elongation to failure as function of ten-
sile temperature at indicated strain rates for RM90
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sile temperature at indicated strain rates for CRM
material.
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Fig. 10. Typical real data to failure for CRM material.
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Table 3. Self diffusion energies of Mg for both volume dif-
fusion and grain boundary diffusion.

Activation energy (kJ- mol’l)
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135™ 67"

Material
Mg in Mg

CRMM DEMAL = XL ¥ —DfE, 73~76kI -mol iz~ 2
vy LOBECRFRIEROBENL T XL X —DEISES,
ZNFNRMOK ODEMAL = % )L & — 70kT-mol ™! & RM90
MODO@BHAL T F L F — 87kI -mol ' DIFITHRIZE Ly,
L7235 T, CRMMOERERIZ, RMMER, FL LT
273V AOBHCKRILRICER SN2 DT, 204
HOZENIRIZIBR2 X 512, RMOKT & RFOOM D R &
72DICHSTERRICE--DEELIONS,

Watanabe 5 DI U EIE X /- AZ61BHT % By
ERBIRE 585K & DAKIRE M (523~573K) TIXR RILEAE
BaXB L, ZOWEMENLT XL F—I1X90kI-mol™!, BiE
JEMI (598~673K) TN NILER B ER # X L, 70N
L3N F—i2143kI - mol™' TH % Z & %7 L 7=, Mabuchi
b IIBRIEIC & B AZ91 ubEht & VY, 543~673K T,
BRRERR ST, KRIEEE AL DT O A A
HbEHEFE2EREL, ZOEEL 2L E -3 121
KI'mol " CHhH BT LAERLE, £72, Wei 6bVIELREELE
TN AZIVRM %2 vy, 623~698KDBEBEE B L
1.0X1073~1.0X107 s D B 0§ AW S HH P T 93~238

211 I



$k&8A  Tetsu-to-Hagané  Vol. 94 (2008) No. 6

8000 ———
S Casting AZ91
- = -
, 6000}
o
o
e
2 4000} 1
g
£ g g J
Z‘; ~_ 8 g g
2000 - HEsE s 5 s
%% T lgg.. 85 %
0! ~
20 30 40 50 60 70 80 90 100

Bragg angle, 26 / degrees

Fig. 12. A result of X-ray diffraction measurement for
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