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Step 1: Create the ANSYS FE Model

* 10x 10 x 10 mm cube
— Quadratic brick elements
— E =10000 MPa
— Poisson’s ratio = 0.3
— 10 MPa traction load

— Export .cdb file; if you are
using APDL, cdwrite, and
if using WB, you can add
APDL to WB (Append A in
the F3D/ANSYS Tutorial)




Step 2: Import into FRANC3D
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— Set FE model units
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Step 3: Submodeling

* Divide into local and global models =

Model Impart Type

" Import a complete model
— Use Rubberband Box tool o ot oo
(highly recommended for large andfor complex models)

" Import an already divided model.
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Step 4: Insert Surface Crack

ot Lo: Analy aby g 3y SingleCrystal Advanced
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Step 4: Insert Surface Crack
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Step 5: Static Crack Analysis

* Analysis = Static Crack Analysis
— Using ANSYS solver
— Verify displacements
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Analysis Code

Analysis code: & AMSYS  ABAQUS ¢ MASTRAN




Step 5: Static Crack Analysis

AMNSYS Options

set in Preferences
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Step 6: Compute SIFs
* Cracks - Compute SIFs

— Use M-integral
— Plot KI, KII, Kl
— Units: MPavmm

File Edil | Cracks Loads Analysis Faligue Frefing Display SingleCrystal

Compute SIFs
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Step 7: Manual Crack Growth

* Cracks - Grow Crack o |
Quasi-static growth is a
—_ Quasi—static growth simplified Paris-type growth
rate model.
— MTS criterion
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Step 7: Manual Crack Growth

Kink angle model

* Maxtensile stress (MTS)
" Max shear stress (MSS)

" Generalized stress
" Strain energy release rate
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| Crack growth
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Step 7: Manual Crack Growth

User specified extension applied
at the front point where Kl =
median Kl (if scale node = 0.5)

Use the simplest form of front
point fitting that gives a
reasonable fit (usually a single 3
order polynomial is adequate)
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Step 8: Automatic Crack Growth

* Analysis = Crack Growth Analysis

— Define growth steps

File Edit Cracks Loads

— Constant extension

Fitting & template parameters
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Each step of crack growth
is numbered: STEP_ ###.
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step of growth so that the
user can restart from any
step.



Step 9: Fatigue Life Prediction

* Fatigue - Fatigue Life Predictions

Define load schedule
Apply Paris model

— Plot cycles vs crack length
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Step 9: Fatigue Life Prediction

Define the load schedule:

Load schedule
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Step 9: Fatigue Life Prediction

Define the growth rate model:

Growth model types

¥ ‘Create a cyclic loading growth rate model

™ Create a time dependent growth rate model

Cyclic loading growth model
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Fatigue life

Step 9: Fatig
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Conclusion

* Integrated FRANC3D + ANSYS workflow

— Crack insertion and ANSYS analysis
— Stress intensity factor analysis

— Crack propagation

— Fatigue life evaluation
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