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ABSTRACT The creep indentation testing with cylindrical flat indenters has been simulated by the
finite element method with special attention on the crecep damage of the indented materials. For the
equivalent -stress- controlled -damage materials, the user subroutine Creep has been programmed for
Abaqus, which is used to analyze the onc—phase half--infinite material and thin—film/substrate material
systems. It is found that the creep indentation depth rate is influenced by the damage parameters of
the indented materials as well as the size of the indenters and the ratio of the indenter size to thickness
of the thin film. It is a possible, like that of the non- damage creep indentation experiments, to obtain
the crecp damage law of the indented materials from the crecp damage indentation testing.
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Fig.1 Models used in the paper for half infinite one phase
material {a) and thin film/substrate material sys-

tem (b) (r; —radius of indenter; Ty —thickness of
the thin film)
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Fig.2 Simulated indentation depth- creep time curves
(Parameters in FEN: n = «

3% 10722, =10 mm)
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Fig.3 Simulated damage distribution in front of the in-
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denter, FEM model parameters to be the same as
Fig.2, and the applied indentation stress on=1000
MPa. In the figure, SDV1 is the state variable of

Abaqus, here it is damage variable w=1
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Fig.6 Simulated creep damage indentation behaviors of
Fig.4 Simulated influence of the indenter size on the in- thin film under different impression stresses
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Fig.5 Influences of the model parameters z,¢ (a) and
1> (b) on the indentation creep damage behavior
(on= 1000 MPa, r1=10 mu)
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Fig.7 Influence of the indenter size on the crecp dam-
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Fig.8 Simulated creep damage characteristics of thin
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film/substrate, system at the end of calculation
(Model parameters: same as those in Fig.7 and
Tr /r1=1)
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Fig.9 Indentation creep rate d vs indentation time ob-

tained from the case of ony=1000 MPa in Fig.6
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