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In Mg alloys, the most favorable deformation mechanism is the basal slip, and extension twinning also contributes to plastic
deformation. Other mechanisms such as prismatic slips, pyramidal slips and twinning except for extension twinning scarcely oc-
cur. However, these slip systems also contribute to the plastic deformation of poly crystal Mg alloys, so the determination of
CRSS of such non—basal slip systems are inevitable as a basis for the prediction of the deformation behavior of poly—crystal Mg al-
loys. Because of the difficulty of the evaluation of CRSS for non—basal slip by conventional compression test, newly designed
“Pure shear test’ is applied to evaluate the CRSS of the prismatic slip Mg alloy single crystals containing Y. Also a modification

of Bridgman method using LiF + LiCl is attempted to obtain a pure-Mg single crystal.
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Fig. 1 Plastic deformation mechanisms for Mg.
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Mg-Y A& ITEm 30 & 55RO B EHRLEE S D &
SRICHNEHICRKRES WY, 15 C, EERBINDOD
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TFET 5T & L5 (Appendix £1B)16-18),
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Fig. 2 (a) Geometric configuration of a pure shear specimen,
and a pure shear jig (b) before and (c) after testing.
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Fig. 3 Geometric relation between shear stress during the
pure shear testing and one of the extension twins.
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Fig. 4 Stress—Strain curves of Pure—Al specimens obtained by
(a) shear test and (b) tensile test.
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Fig. 5 Shear stress—Shear strain curves of Pure-Mg and Mg-
Y single crystal specimens by pure shear test.
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Fig. 6 Result of OIM analysis and a pole figure of the pure—
Mg specimen after pure shear testing. The areas surrounded by
black lines are extension twin.
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Fig. 7 A result of serration analysis of the pure shear test of
the pure-Mg specimen.
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Fig. 8 A pole figure of the Mg-0.5 at% 'Y specimen after pure
shear testing.
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Fig. 9 FE-SEM images of slip trace of the Mg-0.5 at%'Y specimen after pure shear testing(a & b).
(c): a magnified view of (b), and (d): an image obtained by Fourier transform and Inverse Fourier transform of the image shown in

(c).
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Appendix

N1 RSS ZfECfHT /85 A—2% & LT Schmid fac-
tor 35 L UF Shear factor # LA T O LD ICHERT 5.
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Fig. A-1 Rotation angle between (a) stress axis and slip
direction, (b) stress axis and normal direction of slip plane, and
(¢) x" and slip direction.
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Fig. A-2  Unit vectors in (a) &'~z plane and (b) '’ plane. A
is parallel to z axis and B is parallel to x” axis.



