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certain fibers and selected orientations

¥,
S

. (c) hard phase steel (CP800)
Fig3 35%-maximum density surface of ODFs,
skeleton lines and selected ori

- 176 ~



20.00%

15.00%

10.00%%

5.00%

soft

phase

steel

Dual phase

steel 2.4% 5.9% 54% 5.9% 2.3%

Hard

phase 2.2% 12.7% | 11.2% | 0.0% 6.7%

steel

Fig.4.Volume fractions of the main texture components

Typical ferrite
111 Soft steel

Hard phase steel

Typical martensite 112

122
113 O
123
@, o !
001 012 011

Fig.5. Comparison of prefered orientation
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R® =C* . p@

P(a) = (S‘lm'n + m"‘as'a)/z

g‘r’ : thecorotatioml rateof Cauchystress
C*: forthordertensor elasticmodulus

D : therateof deformatioan tensor

D*: therateof plasticdeformation tensor
P®: Schimid tensor

m’™: theunit vectornormal to the slip plane

s theunitslip direction vector
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7“. resolved shear stress
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g°: critical resolved shear stress
m : coefficient of strain rate sensitivity
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g'." - zhab ybl
hey =h(y)q.,

h(y)=H, sechz(ﬂ—)

T, - T,
48
y = Z y°
Tap = 1

4., : Zhou's latent hardening modulus

h(y):hardening coefficient

H . hardening modulus

T, initial critical resolved shear stress
7, saturationstrength
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Table.l Material parameters for crystal Models

Soft phase Hard phase
T 66 .0 MPa 258 .5MPa
H 206 .0MPa 246 .0MPa
T, 156 0 MPq 375 .0MPa
Young's modulus 210 GPa
Density 7.8%x107° MFa {(mm | s
Poisson’s ratio 03
Reference Strain rate 05 /s
Strain rate sensitivity exponent | 0.03
€y |237.0GPa
Elastic anisotropy parameiers Cyjz | 141.0GPa
Cy4q | 116.0 GPa
SRITETI

SRV EBMAE I g KRITEOLOEEE L.
BREEEUTICRT AEHEICDWTIE Tablel 125%
THAEERHSEERIUXEEFRBRICINESR
FHERRAHMBOMNATF Y EERAL, ChE2BWTEH
REXETINEZERLABEEEREMHEBEZIT .

: 15X 5mm , t=0.6mm
! dual phase steel
soft phase: mild steel
hard phase: complex phase
steel
hard phase content 5~30%
Number of integration point : 2400

Size of specimen
Material of specimen

Integration type 1 SRI
—y
& ’
=" |
12 l | (
195 |, 17 | iy
56 =0
Fig.6 Specimen
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(b) hard phase
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() hard phase 30%

Fig.7 Maximum density surface of ODFs
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Fig.9 Relationship between true stress and true strain
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Size of specimen
Material of specimen
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. dual phase steel
soft phase steel
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Table.2 minimum thickness strain

Hard phase | minimum thickness
content(%) strain |

0 0.157

5 0.191

10 0.212

13 0.235

17 0.231

20 0.248

25 0.249

30 0.247

Figld TR bHROLABHERLULERE 0% OWE & &
LELEEMERLAEEE BU%OMEORREDT S
HFEET, BHFELLT Y VETHOROBN SR LE
WEF T UTHORRMENB I o TLUB I LAhMh 3,
i, TOMEQLLHFI AN S ORAREBIE A
EUTOhAENGNS.

-0.157
(a) hard phase0%%

{byhard phase25%

Figl4 Thickness strain distribution
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