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Fig. 3. Experimental flow curves and r values
(marks) of a clad sheet and consisting layers.
Lines rqy and 7 represent r values of the clad
sheet estimated by the step by step method
using anisotropic parameters determined from
experimental r values in the tensile directions
of 0°, 45°, 90° and 15°, 60°, 75° respectively.
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Table 1. 7 values of ferrite steel and dual-phase steel.
Steel r Tensile directions & .
teels values 0 15° 30° 45° 60° 75° 90° Strain ranges

ZZO COQ re€ 1.36 1.17 0.96 0.80 0.95 1.65 1.78 0.07-0.17
errite

790°C 0Q re 1.28 0.89 1.56 0.07-0.15
dual-phase r 1.26 0.85 . 1.53 0.04-0.15
f=10.085 r’ 1.25 0.86 1.56 0.05-0.15
810°C 0Q r® 1.18 1.16 1.01 0.95 0.96 1.22 1.40 0.06-0.13
dual-phase T 1.22 1.13 0.94 0.88 1.01 1.28 1.42 0.03-0.13
f=0.138 r’ 1.22 1.10 0.98 0.88 0.97 1.40 1.48 0.07-0.13
870°C 0Q r€ 1.18 0.95 1.35 0.05-0.13
dual-phase T 1.19 0.90 1.35 0.05-0.13
f=0.185 r’ 1.19 0.89 1.42 0.08-0.13

¢ : Experimental r values at a tensile strain of 0.1

r: r values at a tensile strain of 0.1 estimated by the step by step method, where the anisotropic parameters were determined from experimental

70, 745, r9 and assumption of M=

MH _

7’ : rvalues at a tensile strain of 0.1 estimated by the law of mixture using experimental 74 in each tensile direction and r¥f =1
Strain ranges : Mean strain ranges in which r values were within £0.5% of the r values at a tensile strain of 0.1
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SEP: Experimental flow stress of dual-phase steel
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Fig. 4. Flow curves and r values of a dual-phase
steel. Marks are experimental r values and the
lines are calculated r values by the step by step
method.
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Appendix

v E R

HWER A, A, C1 Dy 0 EDXHICERT .
B, WTORHPO E, m, v 3REMHOY ¥ I,
BIMER, K7V v, E, m, v ZEHOY Y 7R, §H
MR, H7 Vvl flo/d) WEHOMHECTH 2.

A= (1_V2)E1(1_‘f) + (1—w)E, f

A= (1—f)+wmf

C, =2 {E\(1—f)+Ex f} tare /(A Ap)

Co =2 {nE(1=f)+wE, f| tar /{ A1)

Cs=mm, /Ay

D, =2[| (1+V1)(1‘Vz)ﬂl_(l’“l’ll’z)ﬂzl m(1—=f)+

{l—ny)y—(1—un)(1+ oo} iaf 1/(A1As)

Dy =2(v—vp) st / (A1 As)

D; =(v,E,—nE)/ A

D, :(/‘1—“2)/142
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