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IDENTIFICATION AND VALIDATION OF MATERIAL PARAMETERS FOR
ISOTROPIC DAMAGE MODEL IN VISCOPLASTIC FLOW CONDITIONS
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Gdang University of Technology, Gdank, Poland

1. General

Identificaion of damage materiad parameters is one of the mog important and mosgt
contentious aspeds of the continuum damage mechanics. The incorred identificaion may leadsto
wrongresults, even if agood nodd is gpplied.

In this comnunicaion, the Lemaitre’'s isotropic damage modd [1], regarding the concept of
the damage variable proposd by Kachanov in 1958[2], is concened. In the literature different
methods of damage material parameters identification for assumed modd are applied. The
identifications are based on different founddions and use results of different experiments: the
uniaxial tensle tests or the uniaxial reversed cyclic tests. In their approaces authors cdibrate both
S and s damage coefficients or asaume s cdibrating only S. Each of them is applied for different
material type and very seldom reseachers tried to condict these identificaions for one material
and ommpare the results with experiment to gve the answer which of them is the mog suitable.

The authors of this pgper have applied all presented identification methodsfor cdibration the
damage coefficients for the Al2017 auminum Then the results have been compared with the red
experiment by nunmericd modding, usng the easto-viscoplastic Chaboche [3] modd with danage.

2. Damagemodel formulation

The isotropic damageis expressed by the scdar parameter D, which is the surfacedensty of
the discontinuities in thematerial. Its evolution, acording to Lemaitre [1], is d€fined by equation:
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where s and S are the damage material parameters, pis the acaumulated plastic strain rate and Y is

the damage strain energy release rate, given by
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where v is the Poisson's rétio, E is the Yound s moduus of undamaged material, gy is the Huber-
Misses equivalent stressand gy is the hydrostatic stress

3. Methods of the material parameters identification

The first presented method of the material parameters identificaion for isotropic damage is
propcsed by Mashayekhi and Ziag-Rad [4]. This identificaion is condwcted on the basis of the
uniaxial reversed cyclic test and based on the foundition that the damage exporent s is arbitrary
asuumed. When the damage exporent s is known at the beginning, the damage strength parameter S
can be cdibrate direaly from the equation:
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where ois the stressand & is the inelastic strain, both in uniaxial loading condtiors.

The second method is proposed by Daudonret [5]. It is condicted on the basis of the same
experimental tests but does not introdwce the material parameter assumptions, both s and S
parameters are cdibrate (the last square method approximation):
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The last method is proposed by Ambroziak [6]. This identificaion does not need to conduct
the reversed cyclic tests, it is based on the simple uniaxial tensil e test with the constant strain rate
but has two disadvantages. The first is, similar to Mashayekhi and Ziad-Rad approach: the
asuumption of the damage exporent s at the beginning, the secondis the assumption that rupture of
the spedmen is spedfied whil e the damage parameter D = 1 (performing the tensil e test insteal of
the reversed cyclic does not alow to identify D). The damage strength parameter S, in this method,
is cdibrate from the equation:
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4. ldentification and validation of material parameters for Al2017 albminum

The best methodto certify, which identification is the most suitable, isto condict all of them
for one material type and compare the results with the red experiment. The authors dedded to
choose Al2017 aluminum, the seleded results are presented in Tabe 1. For the methods
comparison, the numericd simulation of the uniaxial tensil e tests with the constant strain rate, has
been gpplied. The detail results and final conclusions will be presented during the conference

Method Exporent s[-] Strength parameter S[MPa]
Mashayekhi and Ziad-Rad s =-1 (asumed) S=267
Daudonret s=-0,88 S$=292
Ambroziak s=1 (asumed) S=0,23

Tabe 1. Results of the damage material parameters identification
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