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Creep overview
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Scientific challenge
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( A numerical model to predict the creep-fatigue behavior of 800H:
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Available Chaboche-type law

Formulation
o Yield function: von-Mises criterion N  6=(01-D)"1¢ Effective stress (effect of damage)
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Classic Chaboche law
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Modified viscoplastic law
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o Viscoplastic law: Graham-Walles (GW) approach 800H creep in air at 1000°C and 35 MPa
A vp . ‘ 5se.0a 4 Experimental (V. Guttmann et al., 1989)
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Algorithm flowchart

Miscellaneous ' State variables = Strain, time and
material law temperature

parameters Oy, )—(in’ 6_5, e, ... A€py1, Aty g1, AT

A

Update material parameters f(T)
'

Backstress tensor: X; ., = f(Xi .o )Xi,

Trial stress: olRAL = g+ AC® - €° + C® - A€®
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* Viscoplastic case
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Experimental data Simulation in FE software Lagamine
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Results
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Results
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800H creep in air at 1000°C & 35 MPa 800H creep in air at 980°C & 14 MPa

Predicted creep v/s time curves 800H creep in air at 980°C and 13.8 [MPa]
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Conclusions & Remarks
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Creep prediction
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Time-to-rupture prediction
Creep strain v/s time curves of 800H alloy at 1000°C
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Numerical aspect
Creep rate v/s creep curves of 800H alloy at 1000°C IThe model exhibits good numerical convergence
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Annex 1
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[(Guttmann & Biirgel, 1983) } High Temperature creep test

Detailed 800H creep micromechanics

[ (Guttmann & Blirgel, 1983)

NO Low stress YES
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Diffusional ||
creep stage
Dislocation | ol
] creep ) | S i
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Testing temperature: 900°C

Testing temperature: 1000°C

Testing stress: 35 [MPa]
Time: 170 h Previous »| Testing stress: 5 [MPa]
Time: 1900 h

Dissolved atoms act as pinning
points for dislocations, forming Dislocations are free to move
sub-grains towards grain boundaries.
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New integration scheme

Reference integration scheme
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Annex 3: Algorithm
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Computational efficiency Integration algorithm: NR

Average CPU time for different resolution methods
applied for solving different equation systems

1-Dimension NR formula
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