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Heterogeneous deformation analysis of symmetric bi-crystal magnesium during tensile
loading

Tsuyoshi MAYAMA, Tetsuya OHASHI and Kenji HIGASHIDA
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Table.1 Slip systems and initial CRSS for Magnesium

Slip system Number of Slip . S]i}_} Initial
slip systems | plane | direction {CRSS (MPa)
Basal <a> 3 (0001)] (1120} 05
Prismatic <a> 3 1010 (1 170> 40
Pyramidal-1 <a> 6 1011)] (1120) 40
Pyramidal-2 <a+g> 6 { 1122 (1 153) 40
Twinning 6 fl012}] {(1011)] 100
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Table2 Definition of Schmid-Boas notation

Slip plane Slip Slip plane Slip

normal  direction normal  direction
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(a) Single crystal model
Fig.1 Schematic diagram of analysis models

(b) Bi-crystal model
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Table 3 Activated slip system during tensile loading up to 5%
in single crystal models

. Stip systc.m Activated . Stip system Activated
with the maximum . with the maximum i .
Schmid factor slip system Schmid factor Ship system
al al k4 al
a2 a2 15 a2
a3 a3 mé a3
bl bl n7 al
c2 c2 08 a2
d3 d3 po a3
el a3 ql0 15
2 al rit mé, n7
g3 a2 s12 08
hi a2 t13 d3
i2 a3 ul4d bl,d3
j3 al v15 bl
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Table 4 Activated slip system during tensile loading up to 5%
in bi-crystal models

Slip system

. . Activated
with the maximum T
Schmid factor slip system
al (Basal) al
bl (Prismatic) bl
el (Pyramidal-1) al, a2, a3
k4 (Pyramidal-2) al, k4

ql0 (Twinning) k4, 15, m6, n7, o8, p9

(c) k4 model

(b) b1 model
Fig.2 GND density norm distributions on slip system with the

(a) al model

maximum Schmid factor at 5% strain
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Fig.3 Evolution of GND density norm distributions of k4
model on slip system al and k4 during tensile loading
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