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The labeling of non-linear model parameters for ductile damage
of LY12-CZ thin-slabs

ZHOU Li">, HUANG Yi'

(1.School of Civil Eng-, Xi‘an Univ- of Arch. & Tech., Xian 710055, China;
2. Dept. of Civil & Arch. Eng., Wuyi Univ., Jiangmen 529020, China)

Abstract: The testing methods for determining the uniaxial ductile damage and the techniques for labeling the material
parameters of non-inear Lemaiter-Chaboche’s ductile damage model were studied based on the experimental results.
Firstly, the plastic damage variables were determined through tension tests on the necked-in specimens by measuring the
damage elasticity modulus. Secondly, an exponential objective function with three related parameters was proposed
according to the non-linear damage equation of Lemaiter-Chaboche’s model and a numerical iterative it method was
suggested for fitting the damage curves and determining the material damage constants. Finally, the ductile damage and
failure behaviors of aluminum alloys LY 12-CZ thin-slabs were investigated both analytically and experimentally.
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Tab.1 Conventional dynamic property of the material
/ mm 0.2/ M Pa @/MPa o % W/ % E/GPa
0.8 313 446 27 21 69
1.2 325 461 23 21 70
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Fig.2 The plastic stressstrain curves of materials
2
Tab. 1 T he material strain-hardening coefficients and exponents
L.b= 0.8 mm L.b= 1.2 mm T,b=0.8mm T,b=1.2mm
K/M Pa 370 383.6 360.7 376.7
n 8.92 7. 68 7. 67 8. 20
2.2
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Tab-3  The com parison of plastic failure strains between two specimens
L,b= 0.8 mm L.b= 1.2 mm T,b6= 0.8 mm T,b=1.2mm
& ) 0.163 0.165 0.162 0.165
& ( ) 0.157 0.159 0.167 0.163
/ % 3.7 3.6 3.1 1.2
2.3
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Fig.3 The ductile damage curve of the material
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Tab.4 The test results of damage parameters
n & w. A M () S0
L, b= 0.8 mm 8.92 0.163 0.262 0. 057 63 0.615 0.010 15 - 1.717
T, b= 0.8 mm 7.68 0.162 0.292 0.11993 0.452 0.00 908 - 2.104
L, b= 1.2 mm 7.67 0.165 0.311 0. 192 45 0.339 0.011 56 - 2.530
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