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Release 5.04.01.25 (January 30, 2023)
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• New/Enhanced  Advanced Crack At Hole Solutions (combination of a corner crack and through crack at a hole)
• Multi-site Damage solutions
• New width correction for an advanced corner crack(s) at a hole
• New single and double through crack at a hole weight function solutions 
• Local material database in tabular-lookup format
• 35 new crack initiation material data sets
• Option to open Tabular Lookup material data file through COM
• Modified output preferences:  Add a check box to put output file in the same folder as input file. Allow the for 

each output file type to have the same name as an input file
• Option to use plugin from COM
• Better handling life in hours output. Output intervals printed in "hours" if the option to display life in hours is 

selected in the Output Intervals tab, the crack length plots are also converted to hours
• Print NASGRO material id in AFGROW output, save NASGRO model id in the AFGROW problem definition file
• Added Correction for a filled, unloaded hole for advanced models
• Added access to retardation metadata via Plug-in Interface
• Added prediction result information to AFGROW output XML file
• Implemented API 579 Stress Intensity Factor Solutions for Cylinders (22 new K models)

• Added CorLAS  Burst Pressure Model
• Spectrum Manager is included in AFGROW installation



Combination of a Corner Crack and Through 
Crack at a Hole Solution
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• Based on Börje Anderson SSHF2017 Database:  Straight Shank Hole with crack originating at Faying 
Surface

• SSHF2017 Database contains only Corner Crack – Oblique Crack at Hole combination. The Corner 
Crack – Through Crack solution was generate by finding a limit value of K for the Oblique Crack, when 
its virtual A length goes to infinity

• Corner Crack – Through Crack solution can be used by itself or as a transition model from the Double 
Corner Cracks at Hole solution

• In the current AFGROW implementation, the solution parameters cover the following range:

– 0.333 ≤ R/T ≤ 2

– 0.0 ≤ A1/T ≤ 0.95

– 0.1 ≤ A1/C1 ≤ 10

– 0.01 ≤ C1/C2 ≤ 6.0

• R/T range will be extended to be between 0.1 and 10 in subsequent releases 



Multisite Damage Solutions (MSD)

Multiple Through Cracks in an Infinite Plate 

• Axial load case 

• 3 to 9 cracks Multiple Holes in an Infinite Plate (Continuing Damage) 

Axial and bearing load cases

• Primary and Secondary Crack at the Center Hole 

• Single Secondary Crack on Outside of each adjacent hole (2, 4, 6, or 
8 holes)

Multiple Holes in an Infinite Plate (Multisite Damage) 

• Axial and bearing load cases 

• Primary and Secondary Crack at the Center Hole 

• Single Secondary Crack on Outside of each adjacent hole (2, 4, 6, or 
8 holes)



Width Correction for a Advanced 
Corner Crack(s) at a Hole Solution

• The through crack finite width correction is used as the baseline solution for all 3-D finite width corrections

• The 3-D width correction must converge to the 2-D correction as (a/t, a, & c) → 0 (both directions) and a/t → 1 (c-

direction only)

• The baseline solution for a=c=0 is the unflawed Kt value for any W/D divided by 3

• AFGROW used the 1986 Newman/Raju width correction (𝐹𝑤) with a/t = 1 and a modification (𝐹𝑤𝑤) to correct it for 

W/D <= 6

• This has recently been reviewed, and a new correction has been developed and is available as an option in Predict, 

Preferences

• We would like the correction to apply for W/D >= 1.5 

• Thanks to Adrian Loghin and Scott Prost-Domasky for all of their help with FE validation solutions



Single and Double Through Crack at Hole Weight function 
Solutions 

Based on Jihwi Kim, Michael R. Hill (Department of Mechanical and 
Aerospace Engineering, University of California)  paper: “Weight functions 
for a finite width plate with single or double radial cracks at a circular 
hole” that was published in Engineering Fracture Mechanics and also 
presented at AFGROW Workshop 2016



Single Edge Corner Crack Weight Function Solution

Based on Glinka, G., PhD, DSc., “Quarter-
elliptical corner crack in a finite thickness 
plate – in plane stress distribution” 
delivered to LexTech, Inc. as part of the 
contract with SAFFD, Inc., Mannheim, 
Ontario, Canada

Can be used to model the single edge 
corner crack



Local Material Database in the Tabular-Lookup format

8

• Based on AFMAT Raw Data
• Searchable by material name and material 

type
• Data can not be modified
• AFGROW can be configured to be used the 

database on local computer, network 
server or company intranet 

• There are currently tabular curve fits for 85 
materials in the database are available 



New Crack Initiation Material Parameter Data



Open Tabular Lookup Material Data 
File Using  COM



Enhanced Output Preferences

• Add a check box to put 
output file in the same 
folder as input file. 

• Allow the for each output 
file type to have the same 
name as an input file.



Option to Use Plug-in Models From COM

Consist of 3 functions:

void LoadPlugin(BSTR fileName);

boolean SetProperty(BSTR propertyID, VARIANT 
value);

VARIANT GetProperty(BSTR propertyID);



Life in Hours Output – What Do We Do with a Time 
Dependent Spectrum?

Print hours and cycles
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• Let user decide what to see in the plot view.

• “Crack Length vs. Cycles” graph  will be in 
hours  only if “Yes” button is checked in and 
plots are covetable to hours



New Life in Hours Output Options

The crack length plots converted to hours

if the option to display life in hours is selected
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Output intervals printed in "hours" if the 
option to display life in hours is selected



NASGRO Material Model Changes

• Improved data selection 

• Material code is 
displayed in the output

• Material code is saved in 
the AFGROW problem 
definition file



Prediction Result Information in AFGROW Output 
XML file

Prediction 
result code

Number of cycles 
before prediction 
stopped

Additional spectrum 
related information

Final length and 
additional information 
for every crack 
direction



API 579 Stress Intensity Factor Solutions
ID Name Load

Stress
Distribution

Classic Model Equivalent

5010 Longitudinal Through Crack In Cylinder (9B.5.1) Pressure 2098

5030 Circumferential Through Crack In Cylinder (9B.5.3) Pressure 2090

5040 Infinite Longitudinal Surface Crack In Cylinder (Internal) (9B.5.4) Stress Polynomial

5041 Infinite Longitudinal Surface Crack In Cylinder (External) (9B.5.4) Stress Polynomial

5060 Infinite Longitudinal Surface Crack In Cylinder (Internal) (9B.5.6) Stress WF

5061 Infinite Longitudinal Surface Crack In Cylinder (External) (9B.5.6) Stress WF

5070 Circumferential Crack In Cylinder (Internal) (9B.5.7) Pressure 2096

5071 Circumferential Crack In Cylinder (External) (9B.5.7) Pressure 2095

5090 Circumferential Crack In Cylinder (Internal) (9B.5.9) Stress WF

5091 Circumferential Crack In Cylinder (External) (9B.5.9) Stress WF

5100 Longitudinal Surface Crack In Cylinder (Internal) (9B.5.10) Pressure 1091

5101 Longitudinal Surface Crack In Cylinder (External) (9B.5.10) Pressure 1092

5110 Longitudinal Surface Crack In Cylinder (Internal) (9B.5.11) Stress Polynomial

5111 Longitudinal Surface Crack In Cylinder (External) (9B.5.11) Stress Polynomial

5120 Longitudinal Surface Crack In Cylinder (Internal) (9B.5.12) Stress WF 3030

5121 Longitudinal Surface Crack In Cylinder (External) (9B.5.12) Stress WF 3040

5130 Circumferential Surface Crack In Cylinder (Internal) (9B.5.13) Pressure

5131 Circumferential Surface Crack In Cylinder (External) (9B.5.13) Pressure 1090

5140 Circumferential Surface Crack In Cylinder (Internal) (9B.5.14) Stress Polynomial

5141 Circumferential Surface Crack In Cylinder (External) (9B.5.14) Stress Polynomial

5180 Longitudinal Full-Elliptic Embedded Crack in Cylinder (9B.5.18) Stress Polynomial

5190 Full-Elliptic Embedded Crack in Cylinder (9B.5.19) Polynomial



Release 5.04.02.25 (February, 2023)
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• Enhancement: Add the ability to switch between docking windows using keyboard’s CTRL Tab key 
combination

• Enhancement: Add the ability to switch between an object drop down list and object properties using the 
keyboard Shift-Tab key combination

• Enhancement: Add the ability to copy from the Output window using CTRL C
• Enhancement: Add the ability to move right to the adjacent column using the Tab key while editing values in 

the grid control
• Bug: AFGROW crashed for advanced models with one crack and output was directed to a plot file
• Bug: Corrected the Tab order in the Tabular Lookup dialog
• Bug: Hole Offset for Advanced Models was Set Incorrectly through COM using the SetObjectProperty function



Release 5.04.03.25 (June 26, 2023)
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• Enhancement: Added spectrum statistical information to XML output files
• Enhancement: Improved the Special Case K-solution for through cracks in a row of holes to better account for 

the effect of fastener loads at adjacent holes.
• Bug: Fixed multiple errors in plot file for Advanced Models. Formatting issues remain that occur after crack(s) 

transition or coalesce. We will continue to improve plot file formatting issues in future AFGROW releases.
• Bug: Life prediction error when API-579 models used via COM without setting any model parameters.
• Bug: Advanced internal through crack did not recalculate the crack offset when a new crack length was set.
• Bug: When adding an internal through crack using the COM interface for Advanced Models, AFGROW used 

the total crack length instead the half-length, and calculated the offset from the left edge of the crack, instead 
of the crack center.

• Bug: The constant AoC setting was lost for advanced double corner cracks at hole when the first crack 
transitions to a slot

• Bug: Advanced model for 2 internal through cracks sometimes crashed during transition (coalescence)
• Bug: XML output for the offset through crack model had incorrect length values for the crack tips measured 

from the crack center.
• Bug: Advanced corner crack at hole with a slot and bearing loading reported incorrect RoT limit notifications.
• Bug: COM library notification dialogs prevented silent AFGROW installation.
• Bug: AFGROW set residual stresses to default (1 integration point with 0 residual stress) when any model 

property was changed for a given model geometry.
• Bug: Error loading residual Ks for the C-direction from a dax file. The K column shifted up by one value.
• Bug: Error loading “2219-T87 lab air T-L” material from the tabular lookup material database.



Added spectrum statistical information to XML 
output files

Number of 
levels Number of cycles Number of sub-spectra 



Release 5.04.04.25 (November 10, 2023)
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• Enhancement: Added an option to reset the AFGROW window layout to a post-installation configuration

• Enhancement: AFGROW migrated to Visual Studio 2022 and InstallShield 2023

• Bug: Model 1090 "Part Through Crack in Pipe" had incorrect parameter limits posted in the help documentation

• Bug: Typos in AFGROW GUI

• Bug: In the Part-Through/Through advanced crack at hole solution, there was an error in the offset correction when 
crack length is less than hole radius

• Bug: AFGROW did not remove some Tabular-lookup material properties from the Tree View, when a user switches to 
a different material model

• Bug: API 579 tabular K-solution data for models 5130 and 5131 had erroneous values

• Bug: After Running API 579 Models Through COM, AFGROW hangs in memory

• Bug: Error when calling "CalculateBetas" COM function for API 579 models

• Bug: AFGROW crashed when user opened a file from the Tabular Lookup database, converted units, and saved the 
converted data

• Bug: Small Error in CorLAS tm Model Failure Fracture Pressure calculations

• Bug: Unreadable notification error reported prior to executing predict when AFGROW checked the validity of input 
material data

• Bug: AFGROW validated Tabular Lookup data even when the Tabular Lookup material model was not selected



Option to Reset the AFGROW Window Layout to a Post-

Installation Configuration



Release 5.04.05.25 (March 14, 2024)
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• Enhancement: Improved Advanced Model bearing width correction for through cracks when modeling 
combinations of part-through/through cracks at a hole

• Enhancement: Corrected the Advanced Model out-of-plane bending solution for a through-the-
thickness crack for cases with a secondary crack on the opposite side of the hole. The corrected solution 
uses the ratio of the Classic single through crack at a hole under bending to the Classic single through 
crack at a hole under axial loading as the modification factor to the Advanced Model axial load solution 
for the through-the-thickness crack with a secondary crack on the opposite side of the hole.

• Enhancement: Increase the maxim limit for spectrum cyclic increment in the print output preferences 
from 10,000 cycles to 500,000.

• Bug: Output file did not include crack growth rate information for Tabular Lookup models

• Bug: For some models, the status of the option to hold a/c constant was not reported in the output file

• Bug: For double cracked advanced models, AFGROW sometimes incorrectly reported net section yield 
when one of the crack tips was very close to a free edge of the plate

• Bug: Significant spline oscillation errors during Advanced Model K-solution interpolation for 
combinations of part-through/through cracks at a hole when a/t was < 0.1

• Bug: Issue applying a polynomial stress distribution for API-579 models 5110, 5111, 5140 and 5141.
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