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AFGROW, Version 5.3.4

New Capabilities & Features

Topics

New Classic K-Solutions

Residual Stress Capability for Advanced Models *

Bearing & Bending Loading for Continuing Damage Models

New Tabular Crack Growth Rate Capabilities **

Damage Tagging

Environmental Tagging

Spectrum Management/Generation

Future Development Plans

*   Introduced in Version 5.3.3

**  Introduced in Version 5.3.1



New Classic Models

Å Internal Axial Crack in Pipe

Å External Axial Crack in Pipe

Å Interdependent Through Cracks

Å Single Edge Through Crack in a Finite Height Plate

Å Constant K Specimen

Å Axial Through Crack in Pipe



Recent Improvements to the AFGROW 

Residual Stress Capability
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Issues Resolved in AFGROW Release 5.3.3.23 (October 19, 2019)

ÅA Newton Interpolation error was found in the Gaussian integration routine

ÅLarge residual stress distribution slope change at through crack transition

ÅThe part-through crack correction was not being applied properly

ÅThis capability was not available for use with Advanced Models *

*  The Classic Newman-Raju K-solution for a corner cracked hole was determined to be ~10 to 

15% lower than the Fawaz/Andersson Advanced Model K-solution. The updated residual stress 

capability was subsequently used with the ERSI round-robin residual stress data and the Advanced 

Model Interface. The results were compared to the round-robin test results.



AFGROW 2-D Gaussian Integration Method
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For part -through Cracks, the 

integration is now performed twice:

Integration is performed first for r <= thickness. 

This results in a residual K table for the corner 

crack.

Integration is performed again for all integration 

points with S(0,r) (a-direction) set to 0.0 

(equivalent to a 1-D crack case). This is the 

residual K table used after transition to a through 

crack.



AFGROW 2-D Gaussian Integration Method
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Important Note:

Two integration points are needed beyond the 

longest crack expected for each integration process. 

The Gaussian integration method uses a Newton 

polynomial interpolation method that requires two 

points ahead of each integration point for valid 

results.



Two Points on the Crack Front are Currently Used for 

the Advanced Model Residual Stress Implementation
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When performing analyses for the ERSI round robin effort, the best correlation was obtained when 

mapping the 3-D residual stress field approximately 5 degrees from either free surface.

Modeling Two Points along the Crack Front
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Modeling Two Points along the Crack Front
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Life Prediction Demonstration



Bearing & Bending Loading for 

Continuing Damage Models

ÅBearing Load Solution is Curve Fit Using FEM results and the 

Newman-Raju Format

ÅCorner Crack Parameter, G2, Based on the Through Crack Infinite 

Plate Solution

ÅParameters G4 & G5 Modified as Necessary

ÅParameters G6 & G7 Added to Minimize Curve Fit Errors

ÅTransverse Through Crack Bending Solution Employs the (1/3 ï

2/3) User-Defined Fraction of the Axial Solution



Bearing & Bending Loading for 

Continuing Damage Models



New Tabular Growth Rate Capabilities

Multiple Growth Directions

Independent Tabular Rate Data for Two, Orthogonal Directions

Ability to Interpolate for Multiple Point Modeling

Environmental Growth Rate Data

Default Tabular Material Data Set

Additional Data Sets for Alternate Environmental Rate Data

Uses Spectrum Tags Utilize Appropriate Rate Data



Using Data for Multiple Crack Growth 

Directions

Crack Growth Rate Data for 

L-S, T-S, and S-L Orientations 

are Very Difficult to Find


