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A Study of Localization with Al7075 By Using
Rigid-Plastic Finite Element Method

Y.S. Lee, B.S. Lee, S.J. Yoon and S.I. Hong

Abstract

The importance of the role of plastic spin in the rate-dependent response of materials at large
deformations is the main objective of this work. After a brief presentation of a general constitutive
framework for visco-rigid plasticity at large strains, an isotropic/kinematic hardening and a visco-rigid
plastic model are used to analyze the stress—strain response under simple shear. A clear understanding of
the role of plastic spin is achieved by obtaining numerical analyzed results for different stress values, in
which the plastic spin constitulive parameters interrelate with the strain rate and other more conventional

model constants. Especially, this paper is concerned with introducing behaviors of Al7075.

Key Words @ Visco-Rigid Plasticity, Plastic Spin, Finite Element Method, Isotropic  Hardening,
Kinematic Hardening, Al7075
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Fig. 1 Simple shearing motion
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Fig. 2(a) Effective stress distribution at time step 100
on isotropic hardening

Fig. 2(b) Effective stress distribution at time step 100
on kinematic hardening
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Fig. 3(a) Effective strain rate distribution
at time step 100 on isotropic hardening
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Fig. 3(b) Effective strain rate distribution
at time step 100 on kinematic hardening

Roh 98 Yolwg o % o, ol 44 Aol W
el Bolslr] Q) sow 4oy +
HE BT MEES dehin slew, g %—%’91 )it

% wRRA R ol% Hats

aol A v ddas 7} Bt v?ﬂ I%EP—}E &
82 #2Y 5 Uk Fig 2 s} Fig. 39 238 2 o
&4 28E Aese] g4 rdaks vy} as, =
T EAE A ATl 98L dEs Hoz & 4 g



ol guHoz WYl A we W] FYRoA
£ 2¥7 599 9] gt Row nay

0.10

0.08 -
Ov08-
0.07
0.06

0.05 -

0.04

Effective Stran Rate

0.03

0.02 -4

M
hyd |

0.01 |
1
0.00 M T i T v T T T

24 25 26 27 28 29 30

Fig. 4(a) Variation of effective strain rate
for A-B section on isotropic hardening
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Fig. 4(b) Variation of effective strain rate
for A-B section on kinematic hardening
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