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Release 5.5 completed items list and overview
List of Release 5.5 features that are still in development
Proposed and prioritized future features list

Recently requested features
What are the new features that you want to be added to AFGROW?
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AFGROW release 5.5: Completed Items

* Updated the Oblique model solution using Borje’s Andersson new data

* Implement the full r/t range for the corner crack/through crack at hole solution
option in AFGROW (currently 0.333 < R/T <2, will be 0.1 to 10)

* Added an optional link to open material in AFMAT database when AFGROW is
using tabular lookup database

 Added dA/dN rate summary report

 Started work on a post-processing application/web application

* Added a new COM function to stop prediction on request

* Fixed issue with converting tabular lookup data between English and Metric units

 Add a 2 new crack transition type: THROUGH_TO_SLOT_TRANSITION and
PART _THROUGH_ TO_SLOT_TRANSITION
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AFGROW Release 5.5: Items in Progress

e Add an option for AFGROW to look for spectrum files in the input file folder and predefined spectrum folder
on user computer

* Apply K filters for axial and bearing load cases for the MSD Special Case

* Edit the curve names in the "Crack vs Cycles View” by clicking on them

* Add preferences in the Status Tree View

* Add preferences to the output file

e Add units on the AFGROW plots and a status (tree) view

* When right-clicking on the life plot legend, save data in hours if applicable

* Add the ability to use mm in model geometry input

» Better “correlation” between crack initiation and growth

* Send events from plugin to the notification list

e Add acrack to a hole using popup menu

* Need to create a COM function, that will allow to open material from the tabular lookup material database
e For 1d User Defined Beta model, calculate K only when C length equal to a length in the Beta Table

* When coping life plot data by clicking on the chart legend, make sure that the copied data in hours, when it
is applicable
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Link to Open Material in AFMAT Database Online

Materials

=I-Material List
~General
- Data Set

[6;.

Input values of Delta K for da/dN values and up to 10 different R(stress ratio) values. Matrix must have at least two R values and
two da/dN values. Input Delta_K for R >= 0, input Kmax for R < 0.0

X

Name: |Set Name

Number of da/dn Sets: = Number of R Sets: - . Open in AFMAT database
R[ 1] R[ 2] ~ Ultimate Strength: 285
{a}
-
0.05 06 Young's Modulus: 28200
. da/dN[1] 1.00e-09 3.85 2.05 6.10.06
- - e
da/dN[2] 5 00e-09 3851 506 Coefficient of Thermal Expansion:
da/dN[3] 1.00e-08 3.94 2.175 Poisson's Ratio: 0-302
da/dN[4] 2.00e-08 4.075 2.325 Upper limit on da/dN, DADNHI: 0.1
da/dN[5] 4,00e-08 4.4 2.725 o
Lower limit on da/dN, DADNLQ: 1e-08
da/dN[6] 6.00e-08 4.65 3.1
da/dN[7] 1.00e-07 5.12 36 Plane Stress Fracture Toughness, KC: 220
da/dNI[8] 2.00e-07 6.3 4.58 Plane Strain Fracture Toughness, KIC: 115
da/dN[9] 3.00e-07 7475 548 Delta K threshold value @R=0: 3-99661
da/dN[10] 4.00e-07 8.675 6.35 _ 250
da/dN[11] | 600e-07 | 10475  7.68 Vield Strength, YLD :
da/dN[12] 1.00e-06 12.9 9.485 Lower limit on R shift (Max: 0): -0-33
da/dN[13] 2.00e-06 16.4 12.15 Upper limit on R shift (0, 1): 0.75
da/dN[14] 4.00e-06 20.75 15.6
da/dN[15] 1.00e-05 30.125 22.5
da/dN[16] 2.00e-05 42 31 .
Cancel Apply Add Delete Read Save Help
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dA/dN rate summary report
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Improved Oblique Model Solution

* Double symmetric crack at hole
* Tabular Solution

* Based on Borje’s Andersson SSHF2017 Database: Straight Shank Hole
with crack originating at Faying

* New data range:
0.1 <=A/C<=10.00ld (0.2 <=A/C<=2.0)
1.05<=A/t<=10.0
0.1<=R/t<=10.0 old (0.5<=R/t<=2.0)
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igue Model Solution Comparison: Axial Load
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Oblique Model Solution Comparison: Bending Loa

Bending Chart Beta C Bending Chart Beta Ct
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LexTech
Oblique Model Solution Comparison: Bearing Load

Bearing Chart Beta C Bearing Chart Beta Ct
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AFGROW Post-Processing Web Application

What is the AFGROW Post-processing Application?

 The AFGROW Post-processing Application is a web app that can be accessed from your browser which
organizes data from AFGROW .xml output files. After uploading a file, the application generates several tables
and plots that can assist the user in evaluating AFGROW crack growth prediction results.

* When you securely upload an AFGROW xml output file to our server, the web application processes the results
to create helpful graphs and tables in your browser. We do not save any user submitted data.

How To Access and Use the Post-processing Application

The AFGROW Post-processing Web Application is live now. You can access it at https://www.afgrow.net/post-
processing. To upload your file, click File Upload or Drug and Drop your file in the upload designated area. Then,
click Choose File and select the file you wish to upload and evaluate with the app. After selecting a file, its name
will be visible next to the Choose File button. Finally, Click Generate Report. A page should now be loaded with
your post-processing results.



@ I NET
LexTech AFGROW}

Post-processing: Application Features

The Post-processing Application has several sections, each of which present information
related to the different components of the analysis. All plots and data tables display the units
of the reported data. All the reported data can be exported and a text of as a picture, when it is
appropriate. The complete report page can be saved as pdf file.

You may see even more sections than those listed below. These sections can be used to give
additional perspective about the prediction results. As we improve this tool, more sections will
become available. It is still work in progress.

* Model Description AoC vs Life Section
e Spectrum Information AoT vs Life Section
* Crack Growth Output Crack Growth Rate Summary
* Crack Length vs Life Section
Sections Damage Tag Summary Section

e Beta vs Life Sections
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Post-processing: Model Description

The Model Description section gives the highest-level analysis of the AFGROW prediction. It includes the
model, final cycles, and final crack lengths for a quick overview of the results of the prediction.

Model Description A\

Model: Internal Through Crack - Standard Solution (2010)
Name: Example Problem Comments: This space for comments

Final Cycles: 4924120 Final Crack Length: 1.31193
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Post-processing: Spectrum Information

The Spectrum Section gives a brief summary of the spectrum used for the AFGROW prediction. This includes the
number of levels and cycles in the spectrum, as well as the min and max spectrum values, and the Stress
Multiplication Factor.

Spectrum A\

Spectrum File: C:\Users\alitv\Documents\AFGROW\Spectra\dfstaf.sp3
Spectrum Multiplacation Factor: 14 Residual Strength Requirement: 0 Preload: 0
Levels: 15674 Cycles: 17983

Subspectra: 200 Max Value: 1 Min Value: -0.2667
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Post-processing: Crack Growth Output

Crack Growth Output

() Export to Excel
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Post-processing: Crack Length vs Life

Crack Length vs Life - A A

Crack Length vs Life - A
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Beta vs Life - C

Beta
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Post-Processing: AoC vs Life

AoC vs Life N\
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Crack Growth Rate Summary
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Post-processing: Damage Tag Summary

Damage Per Damage Tag 2 Damage Per Sub Spectrum

Damage Per Damage Tag
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Post 5.5 development

Scale: 10 most important

* Countersunk hole solution (10)

* Make changes to allow the use of spectra with three load channels (8.5)

* Implement corner crack — oblique crack at hole solution (7.5)

* Spectrum database similar to the crack growth rate database (7.5)

* Update advanced double corner crack solution with the latest FE data (7)

* Incorporate effective width in the bearing beta calculation (5) (Add check box to update bearing load case width)
* Add a stiffened panel solution? (4)

* Track total damage for each growth rate bin in the crack growth rate chart (4)

* Show initial and final crack sizes after prediction is done (1)

* Add a vertical offset to a centered embedded crack (1)

* Add new Special Case with optional crack on the near side of each adjacent hole (TBD)
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Recently Requested Features

* Set stress state separately for each crack direction (Josh Hodges)

* New bearing part-through crack width correction. The current one is too conservative (Alex)

* Open SpectrumManager from AFGROW to view and edit spectrum, send the updated spectrum to AFGROW from SpectrumManager (Alex)
* Add an “optimization” option (Jake)

o Alot of the time we want to know the max hole diameter that will yield a 20,000 hour life. So we end up doing multiple runs slightly tweaking the
diameter to find the max diameter that still produces a 20,000 hour life. It would be nice if there were an optimization feature where the user could define
which parameter to adjust (hole diameter in this example) and which parameter to optimize (flight hours in this example). Another example would be
adjusting SOLR to get a life that matches a test.

o | know this could be done with a COM, but it would be more user friendly directly in the AFGROW window.
* Multiple analysis tabs (Jake)
o Often times | end up looking at multiple analyses simultaneously. Right now | just open multiple instances of AFGROW, but it would be convenient if |
could just have multiple analyses open in a single AFGROW instance.
« Option to embed all related files inside the AFGROW input file (Jake)
o  When sharing analyses with others for troubleshooting, or just archiving for future use, it would often be beneficial to have all of the input files embedded
into the single file. | don’t think we want that to be the default to avoid large file sizes all of the time, but there are a lot of instances where it would be

convenient to only have to share a single file for sharing analyses and troubleshooting issues. This is similar to the request Josh Hodges made for local
spectrum files

* Tabular output view (Jake)

o | know that tabular data can be copied from the Crack Length vs Life plot, or obtained from the .pl2 file, but often times it would be convenient to just see
a table as another tab option next to the Crack Length vs Life tab and the Status tab. That tabular output could be reduced to just cycles/hours and crack
length or something to make it fit in the small window area well.
* Further analysis stop criteria in the advanced model (Thierry)
o Define All, A12, C11, C12 stop lengths separately
o Define stop criterion as soon as first and/or second crack transitions from corner to through
o Stop the analysis as soon as any crack reaches a “boundary” (free edge or next hole
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Updates to a Model Dialog Weight Function Page

Geometry ] Dimension ] Load

Model Geometry and Dimensions

Stress Distribution

& AFGROW uses ‘uncracked’ nomalized stress distribution Six) in prospective T crack plane
‘_.' and Sfy)in "A'to calculate stress intensity factors by Weight Functions.

r part through.

[~ iBfress Distibution in % Cirection; (OMNLY

It iz recomended to nomalize
Six) and Siy) table by stress
value in the crack oragin S{0.0).

Divide active S table

Loy o

Operations

Save | Read | |

* direction ] Y direction |

Number of Sets: B 3:

Set X 5(X)
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Spectrum Manager Future
Development Plans

* Option to build spectrum from smaller blocks than sub-spectrum (Kaylon)
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What are the new features that you want to be
added to AFGROW?
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