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A plastic constitutive theory incorporating the directional dependence of the plastic strain
increment de” on the stress ineronient da’ was proposed by Gayaaeed lo, The expression wis given
in terms of two transition parimeters g#le) and @) which denote the negnitude and The direction
angle af the plastic ineremem, where i denotes the direetion ample of the stress inerement nwasured
from o particelar dircetion ax, named “natwal divection®, in which the divection of the stress
inceament coincide with that of the plastic strain isevenent. I this report, i computer code for a
finile element polyerystalline model is used for the numerical investigation of the variation of the two
constitalive parameters s€a) and la) of anisotropic plastic malerials, The results show that the
approxineite functions for the two transition pacamceters are namerically determined and the diree.
tion dependence rule can be naturally extended for snisotropic plastic materials, 1 s also suggested
that several quadratic funclions used (or classical plastic potential ay be introduced for the vitaral
direction potenlial whose normal is identical to the natweal direetion.

Key Words: Plasticity. Anisotropy, Constitutive Eqguation, Directional Dependence Rule, Natural
Diveetion, Finite Blement Polyerystalline Madel, Associated Flow Rule
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Table 1 Materinl properties

Young's modulus E =72 |GPs)
Poisson’s ratio v=03
Initinl shear yield stress | y _ 104 [MPa)
for slip system
Work hardening H' =784 [MPa]
coefficient
Latent work hardening =12
te =2
parameter
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Fig. 2 Finite element divisions of polycrystalline
model block

Compressed

RD

Fig. 3 {111} pole figure before and after plane
strain compression
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Fig. 4 Definition of initinl and second loading
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Fig. 5 Variations of consitutive parameters for
R.D. obtained using F.E.P.M.
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Fig. 6 Variations of constitutive parameters for
T.D. obtained using F.E.P.M.
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Fig. 7 Variations of constitutive parameters

shifted from initial loading direction to

natural direction for R.D.
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Fig. 8 Variations of constitutive parameters
shifted from initial loading direction to
natural direction for T.D.
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Table 3 Mechanical properties
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Fig. 9 Comparison of yield calculated points
obtained with natural direction potential,
Hill’s quadratic and Gotoh’s biquadratic
yield loci
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Fig. 10 Comparison of inclination angles of in-
cremental plastic strain vectors with
natural direction((J), proportional load-
ing direction(Q) and those predicted by
a normality flow-rule
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