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Crystal plasticity analysis for asymmetric deformation behavior of
magnesium single crystals and bi-crystals

Tsuyoshi MAYAMA, Tetsuya OHASHI and Kenji HIGASHIDA
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(b) Bi-crystal model

(a) Single crystal model
Fig.1 Schematic diagram of analysis models
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(a) Millar-Bravis system  (b) Orthonormal system
Fig.2 Definition of crystal coordinate
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Table 1 Euler angles for each crystal orientation

Model « ,degrees K 0 ¢
BSL44 44 330.0 90.0 136.0
BSL46 46 330.0 90.0 134.0
PRS44 44 106.0 0.0 0.0
" PRS46 46 104.0 0.0 0.0
1PY44 44 330.0 28.07 136.0
1PY46 46 330.0 28.07 134.0
2PY44 44 330.0 270.0 14.38
2PY46 46 330.0 270.0 12.38
TWN44 44 60.0 270.0 359.2
TWN46 46 60.0 270.0 357.2
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Fig.3 Calculated stress-strain curves of single crystal models
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(a2) BSL-BSL models (b) BSL-2PY models
Fig.4 Calculated stress-strain curves of bi-crystal models
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Table 2 Activated deformation mode(s) in each single crystal

Model Tension Compression
BSL (0001)(1120) (Basal) (0001)(1120) (Basal)
_ N (1012)(Tot1) (Twin)
PRS (1700)(1120) @rismaticy (To12)(10T1) (rwin
2PY (0001)(1120) (Basal) (0001)(1120) (Basal)
(0001)(1210) (Basal)
. _ (0001) ( 110} (Basal)
TWN (1T02)(T101) (Twin) (RT2){1713)
(2112)(2 13) pyramidal)
Table 3 Activated deformation mode(s) in each bicrystal
Model Tension Compression
BSL-BSL | (0001)(1120) (Basal) | (0001)(1120) (Basal)
(0001)(1120) (Basal)
(1 T02)<T 01> (Twin)
BSL-2PY | (T102)(1701) (twin) | (0001)(1120) (Basal)
(T012)(10T1) (Twin)
(0T12)(01T1) (Twin)
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