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Abstract

The deformation mechanism of hexagonal close-packed materials is quite complicate including
slips and twins. A deformation mechanism, which accounts for both slip and twinning, was investigated
for polycrystalline hcp materials. The model was developed in a finite element polycrystal model
formulated with initial strain method where the stiffness matrix in FEM is based on the elastic
modulus. We predicted numerically the texture of Mg alloy(AZ31B) sheet by using FEM based on
crystal plasticity theory. Also, we introduced the recrystallized texture employed the maximum energy
release theory after rolling. From the numerical study, it was clarified that the shrink twin could not be
the main mechanism for shortening of c-axis, because the lattice rotation due to twin rejects for c-axis
to become parallel to ND(normal direction of plate). It was showed that the deformation texture with
the pyramidal <a+c> slip gives the ring type pole figure having hole in the center.
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{0001} < 1120 - {1010} < 1120 = (1011} < 1120 - {1012} < {011 »

Basal slip Prismatic slip Pyramidal <a> slip Stretch twin
Fig. 1 Main deformation mechanisms in magnesium crystals
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Table 1 Yield shear stress(MPa) for each slip mode

basal slip | non-basal slip | stretch twin |pyramidal <a_+c> shrink twin
Room Temp. 2 70 4 _ 40 170
200C 2 30 4 23 50
400C 2 2 4 4 16
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Fig. 2 Polycystal model

nlavg &F AZ31B @Al i AAdE AN AZ3IBHEHAY
G=17GPa, v=0.32% 7}A 3t 83 3lAd 73 metr sdol 93
o},

4 #go 24 E=45GPa,
Az gde e 2

w —wh (16)
HAoln whie A4 A

#2 3] A (180°) AT

o 7) M

wie 23
R k!

7



0471*1 Ry= 34 "Aolm = of A o9l HEeln ;e w9 WMot #A=
2o AF uE f2 JdeuE B3 WP F7he o 2ol @

A7dle ARe AA AHY @ fF 1o LAAS W B S AEAH o] 3ol
ade A8 448 AR0E nEan JE BE AT B dos TE% s

42 A FHAE 2A

oladlg §F B4 AZ3IBY ¢4 A 2 400C B3 ¢AA 120mm FAE FAH
e Wy g2 AA 25mm FAZ SHUR(8% FA FHag D), 200C vFY ddL=
25mm FAE Imm FAZ ¢S3tE FA deA AHsAT 28 32 X-4 A 98 =
e {0001} "M SHEE EAF3 Utk

Fig. 3 {0001} Pole figures

Ol

A stadg Aze 24 ¥Y 71Fel 9 £3% 44 AT obd LA AA @) Wil
2 AN 27t wEr)Tsl SYdes BE Egdon eucE M s YPRAS
dzate mgtth AMAE VAW €8, HIAE Y% 4F 449 2 WY TE @
AR -5 A Ay ¥y 7170 da TR 219 4 FU <arc>E A
3% ZA3e Yedd. £9% A4A04 HEEEY 1889 DY wee FYE
uremaizu% 9 eee IRES B F Ao

ladlg §F a4 4 A 23S 537 AT F¢ 242 ©EZAR 2 HEo 3o

o |

HRH
&E\Lo?:.ﬂl

basal slip ; 26 % basal slip ; 29 %

non-basal slip ; 39 % non-basal slip ; 37 %

stretch twin; 1 % : stretch twin ; 14 %

\ : s N o
\\/ <a+c> slip ; 34 % oot y shrink twin ; 20 %
a8°q e
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Fig. 8 Pole figure for recrystallization Fig. 9 Pole figure for recrystallization
after rolling (u.=0.05 MJ/m®) after rolling
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