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Superplastic Behavior in Mg—Al Alloy, AZ91D Grain Refined by Isothermal-rolling

Yasunori TORISAKA, Shuichi FUDETANI and Mitsuharu HIROHASHI

Synopsis : Thin Mg—Al alloy, AZ91D sheets annealed around the temperature between 0% and 100% recrystallization have been prepared and tensed at
high temperatures and with several strain-rates. Both the total elongation and strain-rate sensitivity m have been obtained and discussed.

The values of total elongation have exceeded over 110% at all testing temperatures and with all strain-rates except high strain-rate at test-
ing temperature of 573K, and the maximum total elongation of 270% has been obtained. The m values have indicated 0.5 in range of
1.0X107*s7 1 t0 2.5x107*s™! and maintained about 0.3 up to the neighborhood of 1.0X1072s™!.

The activation energy required for superplastic deformation has been calculated to be about 70kJ-mol ™!, which is almost same of the acti-
vation energy for self-diffusional grain boundary coefficient in Mg. Therefore, the superplastic deformation of AZ91D annealed around the
temperature between 0% and 100% recrystallization has been accommodated by grain boundary diffusion.
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Fig. 1. Relation between strain rate and total elongation®
in RF material.
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Fig. 2. Microstructure of AZ91D (RF) 90% rolled and re-
crystallized completely by transmission electron
microscopy?.
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Table 1. Chemical composition of AZ91D (mass%).

Mg Al Zn Mn Si Cu Fe
Bal. 90 08 01 01 005 005

Table 2. Specifications of isothermal rolling.

Maximum load 196MN
Maximum temperature on roll surface 673K
Width of uniform temperature on roll surface 100mm
Keeping temperature of roll chocks and stand 303K
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Fig. 3. A size of specimen for tensile tests.
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Fig. 6. Specimens (RM) before tensile test (top) and after
strain-rate of 1.0X10

crystallized at 603K by transmission electron mi-

Fig. 4. Microstructure of AZ91D (RM) 90% rolled and re-
Ccroscopy.
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Fig. 7. Lno vs. In€ curves in RM material obtained by
tensile testing performed at temperatures indicated.

Fig. 5. Relation between strain rate and total elongation in
RM material.
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a) on position of E

c) on position of B

s
G

b) on position of A

d) on position of C

Fig. 9. Optical microstructures in RM material after failure on several positions in Fig. 6. (a) On position of E, (b) on position of

A, (c) on position of B, (d) on position of C.
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Fig. 10. Activation energy required for high temperature
deformation in RM and RG materials.

Table 3. Self diffusion energies of Mg for volume diffu-
sion and for grain boundary diffusion.

Activation energy (kJ-mol1)

T Grain boundary diffusion
6710

Volume diffusion
13510

Material
Mg in Mg
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