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A AFGROW online presence
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A YouTube Channel
A Social Media

A Most common usage scenarios of the online resources
A Learn about AFGROW

Download and install AFGROW

_earn about AFGROW COM Interface

_earn AFGROW Plugin Interface
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AFGROW Website

https://www.afgrow.net

A

Contains information about AFGROW,
Spectrum Manager and other
supplemental tools

The only place to download installation
packages, manuals and our white papers

Access to AFMAT (online material
database

Place to get information and register for
AFGROW events

Contains AFGROW blog, proceedings of
AFGROW workshops, and additional
documents

Home of the Damage Tolerance Design
Handbook

o o To  I»
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P AFGROW .:

Fracture Mechanics and Fatigue Crack Growth Analysis software tool

AFGROW | Purchase | Download

| Support

User Workshop | Products

Applications | Blog

My Afgrow | Admin

K AFGROW =

Hello alitvinov!
Logout

About Afgrow

AFGROW Users Workshop 2020

An AFGROW Workshop 2020 will be held
at the Davis Conference Center in Layton,
UT on September 14-15, 2020.

The purpose of the workshop was to
provide a forum for users to share ideas.
demonstrate how AFGROW is being used
for practical cases, and discuss future
development. AFGROW team also
provide information on our latest
development efforts.

The workshop proceedings are available
online.

Download

AFGROW Workshop 2020

Davis Conference Center
Layton, Utah
September 14-15, 2020

0000

Documentation

AFMAT - Fracture Mechanics
Database

AFMAT — Fracture Mechanics Database is
now available for use by AFGROW,
Version 5 Users who have been issued a
permanent user license keeps the
maintenance current. The database
contains data for over 600 materials, 1229
sources, and 11 property types (da/dN
da/dt, KIC,avs. N, ...).

Users must be logged-in to the AFGROW
Web site to access AFMAT in the My
AFGROW section. An AFMAT database
manual is also available to explain how
the database may be used. It is highly
recommended that Users read this
manual prior to accessing the database.
Everyone can browse the available list of
materials. but only licensed AFGROW.

Training

®

Support Blog

& Services

AFGROW Release: 5.03.05.24

Registration is required to obtain the
current version of AFGROW. Once an
AFGROW user account has been
approved, AFGROW is available for
download on the AFGROW web site via
the My AFGROW page. This page is only
visible when a user has logged in to their
account. AFGROW comes with a free 5-
day evaluation license. Please read and
follow the installation instructions that are
also located on the My AFGROW page.

AFMAT — Fracture Mechanics Database is
now available for use by AFGROW.
Version 5 Users.

Learn More b ‘

FGROW European Training and
rkshop 2021

The AFGROW European Training and

W op 2021 will be held at the ZHAW,
the School of Engineering, Centre for
Aviation, Winterthur, Switzerland

The AFGROW european workshop 2014,
2016, and 2018 proceedings are
available online

Damage Tolerance Design Handbook

The Damage Tolerance Design
Handbook is available online. The
Handbook provides specific background
data and state-of-the-art analysis
methods to assist contractor and USAF
personnel in complying with the JSSG-
2006 intricacies.



https://www.afgrow.net/

LexTech _
AFGROW Website Access Levels

Public access pages
Password protected pages
Pages avallable only for AFGROW customers

Do To I
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Public Access Pages

Majority of AFGROW website, with the exception of My AFGROW area:

A AFGROW Related documents and F.A.Q. pages in Support tab

https://afgrow.net/downloads/ddownload.aspx

A Presentations from past User Workshops in User Workshop tab

https://afgrow.net/workshop/workshop-proceedings.aspx

A Product information pages
A AFGROW Blog

https://www.afgrow.net/blog/default.aspx

A AFGROW Events
A Training
A Users Workshop  https://www.afgrow.net/workshop/default.aspx
A European Training and Workshop https://www.afgrow.net/support/european-training-announcement.aspx

A Damage Tolerance Design (DTD) Handbook in Applications tab

https://afgrow.net/applications/DTDHandbook/default.aspx
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https://afgrow.net/downloads/ddownload.aspx
https://afgrow.net/workshop/workshop-proceedings.aspx
https://afgrow.net/applications/DTDHandbook/default.aspx
https://www.afgrow.net/blog/default.aspx
https://www.afgrow.net/workshop/default.aspx
https://www.afgrow.net/support/european-training-announcement.aspx

LexTech
Password Protected Pages

When user login on the AFGROW website the My AFGROW Area
becomes available where user can download past and current
releases of AFGROW and Spectrum Manager, product manuals,

and other publications. A preview of the Fracture Mechanics
Database Online (AFMAT) also becomes available.

ﬁ AFGROW .- Hello rteeters!

Logout
Fracture Mechanics and Fatigue Crack Growth Analysis software tool

AFGROW Purchase Download Support User Workshop Products | Applications Blog | MyAfgrow | About Afgrow
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License Restricted Pages

Requires Current AFGROW Maintenance License and provides
full access to AFMAT

AFMAT - Fracture Mechanics Database

E Materials . Id ‘ Data Source Condition Heat Treatment Property Type Alloy Environment
L
3 Alloy Steels 1 Purdue Aging Aircraft Data Fatigue Life (a vs N) T075-T6 Unknown
| ® Aluminum R : o o
ﬁ_ 2 Purdue g raft Data Fatigue Life (a vs N) 2024-12 Unknown
g | 5 N
5 Beryllium/Beryllium Alloys
El Purdue Aging Aircraft Data Fatigue Life (a vs N} Unknown
r Brass
4 Purdue g Aircraft Data Fatigue Life (a vs N} Unknawn
" Bronze
5 Purdue Aging Aircraft Data Fatigue Life (a vs N} 2024-T2 Unknown
. i Purdue Aging Aircraft Data Fatigue Life (@ vs N) 2024-T2 Unknown
" Iron Alloys -
e Al 7 Purdue Aging Aircraft Data Fatigue Life (a3 vs M) 2024-13 Unknown
Magnesium Alloys = -
F Malybdenum/Malybdenum Allays g Purdue L] raft Data Fatigue Life (a vs N) 2024-T3 Unknown
* hickel Based Super Alloys g Purdue Aging Aircraft Data Fatigue Life (a vs N) Unknawn
t Nicbium/Niobium Alloys 10 Purdue Aging Aircraft Data Fatigue Life (a vs N} 2024-T3 Unknown
T Solders 11 Purdue Aging Aircraft Data Fatigue Life (a vs N} Unknawn
" Stainless Steels 12 Purdue Aging Aircraft Data Fatigue Life (3 vs N} 2024-T3 Unknown
= Titanium Alloys o . . . SAaa T
13 Purdue Aging Aircraft Data Fatigue Life (a vs N) 2024-T2 Unknown
" Zine Alloys . . - SrAa T
14 Purdue Aging Aircraft Data Fatigue Life (3 vs N} 2024-T3 Unknown
15 Fatigue Life (3 wvs M) Unknown
L | e e S B T R O Dy | — M | Pagesize:| 15 ¥ 21559 items in 1438 pages

Copyright 2020 LexTech, Inc. 7



] ¥ AFGROW M=
L exTech
YouTube

youtube.com/user/AFGROW

A Learn about updates and new features added to AFGROW

A See examples of AFGROW in use

A User can subscribe to keep up to date on future video releases
A Videos arranged by Playlists

Created playlists

-

What's new in AFGROW Tutorials AFGROW COM API


https://www.youtube.com/user/AFGROW

O ¥ AFGROW =
L exTech ] .
Social Media

A Facebook: https://www.facebook.com/afgrow/
A Updates regarding AFGROW
A Company pictures and information
A News articles related to AFGROW

A LinkedIn: https://www.linkedin.com/company/lextech-inc
A LexTech, Inc. and AFGROW related updates
A Connect with members of the AFGROW team



https://www.facebook.com/afgrow/
https://www.linkedin.com/company/lextech-inc

)
Lngech

E AFGROW =

Learn about AFGROW: YouTube

The best way to start learning about AFGROW is to watch the tutorials available at
AFGROW YouTube page: https://www.youtube.com/user/AFGROW

https://www.youtube.com/watch?v=D-

qYF2r3IrQ&list=PLmEreEQ-CTaGspgquDmI1MRRR3t4mtc4oR

AFGROW Demo
AFGROW

https://www.youtube.com/watch?v=uYJD60vXWrE
=—==— AFGROW History and

— - Capabilities
=it AFGROW

https://www.youtube.com/watch?v=DlksOlyXRhc
: w= Getting Started With AFGROW

GETTING STASTEN % TH
—_ HIGHS
= AFGROW
]
LenTeh

mmm- - AFGROW 5.03 Release Overview
AFGROW - 270 views *

X AFGROW
5.3 RELEASE OVERVIEW

Uploads P PLAYALL

e p— . Residual Stress Field mm b
& | RN * AFGROW |
- T \ CON = >
1z = Vs 4 | 5.3 RELEASE OVERVIEW
e e /3 L
AFGROW History and : BAMF Workshop 2019 i Modeling Residual Stresses  : Getti g LAB to Perform W e :
Capabilities 20 s with the Advanced Model... k Growth Life Predic
o A i 9 + 1 year ago
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https://www.youtube.com/user/AFGROW
https://www.youtube.com/watch?v=D-qYF2r3IrQ&list=PLmErEEQ-CTaGspguDmI1MRRR3t4mtc4oR
https://www.youtube.com/watch?v=uYJD60vxWrE
https://www.youtube.com/watch?v=Dlks0IyXRhc

LexTech

E AFGROW =

Learn about AFGROW: Website

Hello alitvinovl
P{AFGROW . =

Visit our product pages:

https://www.afgrow.net/afgrow.aspx
https://www.afgrow.net/spectrummanager.aspx
https://www.afgrow.net/afmat.aspx

AFGROW capabillities page:

https://www.afgrow.net/about/capabilities.aspx

AFGROW version
Information:

https://www.afgrow.net/about/currentver.aspx

Fracture Mechanics and Fatigue Crack Growth Analysis software tool

AFGROW Purchase Download Support User Workshop Products | Applications Blog My Afgrow Admin About Afgrow

AFGROW
Regisiration is required fo obtain the current version of AFGROW. Once an [
AFGROW user account has been approved, AFGROW is available for download on ly,:erh

the AFGROW web sife via the My AFGROW page. This page is only visible when a
user has logged in to their account. AFGROW 5.3 comes in 64-bit

Downl

AFGROW M

AFGROW is a Damage Tolerance Analysis (DTA) framework that allows users to

analyze crack inifiation, fatigue crack growth, and fracture to predict the life of

metallic structures. AFGROW (Air Force Grow), was originally developed by The Air

Force Research Laboratory. It is now being developed and supported by LexTech, 5.3 RELEASE OVERVIEW
Inc

= Leam how to get started with AFGROW

= For more details about AFGROW, visit our Unigue Features and Capabilities
page

« We have additional information in AFGROW

ser Workshop proceedings

The classic stress intensity factor library provides solutions for over 30 different
crack geometries (including axial, bending and bearing loading for many cases). In
addition, an advanced, multiple crack capability allows AFGROW to analyze two
independent cracks in a plate (including hole effects), non-symmefric comer cracked
holes. countersunk holes, and a continuing damage solution. Finite Element (FE)
based solutions are available for two, non-symmetric corner cracks at holes as well
as cracks growing toward holes. This capability allows AFGROW to handle cases
with more than one crack growing frem a row of fastener holes. A solution for two,
non-symmetric through cracks at a loaded hole has been added in this release.

AFGROW is one of the most efficient and widely used crack growth life prediction
tool available today. AFGROW is mainly used for aerospace applications: however, it
can be applied to any type of metallic structure that experiences fatigue cracking
AFGROW is also a very flexible and user-friendly computer program

AFGROW implements five different material models (Forman Equation, Walker
Equation, Tabular lookup, Harter-T Method and the NASGRO Equation) to determine
crack growth per applied loading cycle. An option to use different tabular data for
each crack growth direction and/or envirenmental condition is now available. Other
AFGROW user options include five load interaction (retardation) models {Closure
FASTRAN, Hsu, Wheeler, and Generalized Willenborg), a strain-life based fatigue
crack initiation model, and the ability to perform a crack growth analysis for

structures with a bonded repair.

AFGROW also includes useful opfions such as: user-defined stress infensity
solutions, user-defined beta correction factors (ability to estimate stress intensity
factors for cases, which may not be an exact match for one of the stress intensity
solutions in the AFGROW library), and a residual stress analysis capability. A variety
of other useful Tools are included (spectrum filtering, K-solution filtering, spectrum
cycle counting, extensive cut/paste, and output to MS Excel). The updated
AFGROW GUI includes real ime crack growth animation, crack length vs. cycle
plotting, and crack growth rate model plots with data overlay capability. English and
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https://www.afgrow.net/afgrow.aspx
https://www.afgrow.net/spectrummanager.aspx
https://www.afgrow.net/afmat.aspx
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Download and Install AFGROW

A AFGROW.net is the only website where you can download AFGROW.
A The download capability is only available to register users.
A To register, the user must navigate to: https://www.afgrow.net/Login/registration.aspx

PAFGROW .

Fracture Mechanics and Fatigue Crack Growth Analysis software tool

AFGROW Purchase Download Support User Workshop Products Applications Blog About Afgrow

K -

A When new user registration is approved as indicated by the confirmation email user can
login on afgrow.net.

A The AFGROW Installation Instructionand AFGROW setup packagg be downloaded from
the My AFGROW page.

A The user should follow instructions to install AFGROW, generate the host id of the
workstation and request a license file (if applicable).

Copyright 2020 LexTech, Inc. 12


https://www.afgrow.net/Login/registration.aspx
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Learn about AFGROW COM Interface

AFGROW COM Manual: https://www.afgrow.net/userarea/

Release 5.3 Related Documents

Download AFGROW v 5.3 Technical Manual and Users Guide [H (Updated 5/22/2020)

Download AFGROW Component Object Model (COM) Manual and Examples (Updated 11/15/2018).
Download an AFGROW v 5.3 Installation Instructions [H.

Download an AFGROW v 5.3 Dongle Installation Instructions [&

Download a Spectrum Manager user's guide [H (Updated 6/3/2020)

Copyright 2020 LexTech, Inc. 13


https://www.afgrow.net/userarea/
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Learn about AFGROW COM: YouTube

A There is a playlist of videos dedicated to learning about AFGROW COM here:
https://www.youtube.com/playlist?list=PLmErEEQ-CTaEKIJNnwWgN-C6JKDN_RwwYGEV

https://www.youtube.com/watch?v=LhM8DzsWuZg&list=PLmErEEQ-CTaEKInwgN- : _ =
C6JKDN_RwwYGEV&index=2&t=0s = - ;

= e AFGROW COM Automation Capabilities, Tutorial 2
1 ——— | AFGROW

https://www.youtube.com/watch?v=0Nt3mNYY718&list=PLmEreEQ-CTaEKJnwqgN-

L. _ AFGROW COM Automation Capabilities, Tutorial 1
2 AFGROW AFGROW COM Apl

3 videos * 33 views * Last updated on Jan 7, 2019

https://www.youtube.com/watch?v=0dLm0GjngDw&list=PLmErEEQ-CTaEKJnwgN- —% Sz~
C6JKDN_RwwYG6EV&index=3
£ == |Jsing MATLAB to Perform a Crack Growth Life Prediction in AFGROW version 5.3.3 or -y

KED srorow
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https://www.youtube.com/playlist?list=PLmErEEQ-CTaEKJnwqN-C6JKDN_RwwY6EV
https://www.youtube.com/watch?v=LhM8DzsWuZg&list=PLmErEEQ-CTaEKJnwqN-C6JKDN_RwwY6EV&index=2&t=0s
https://www.youtube.com/watch?v=0Nt3mNYY7l8&list=PLmErEEQ-CTaEKJnwqN-C6JKDN_RwwY6EV&index=2
https://www.youtube.com/watch?v=0dLm0GjngDw&list=PLmErEEQ-CTaEKJnwqN-C6JKDN_RwwY6EV&index=3
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Learn AFGROW Plugin Interface

Here are some presentations that may help you to start the plugin development:
https:.//www.afgrow.net/workshop/workshop2011.aspx

Workshop Day 2 - September 15, 2011

3:30-9:15 Basics of StressCheck + AFGROW Application Development: An Engineering Perspective

Brent Lancaster, Ani Mehta - ESRD
Download Presentation [H

ownload AFGROW Plug-in Example Used in the Presentation
StressCheck’s flexible COM AP| and superior fracture mechanics capability make it well suited to be paired with LexTech's AFGROW for life prediction calculations.
Therefore, a partnership has been forged between LexTech, Inc. and ESRD, Inc. to explore AFGROW plug-in tools which use StressCheck FEA as a solver engine. The
interoperability between AFGROW and StressCheck allows computation of 2D and 3D elasticity solutions when closed-form or empirical relationships do not exist. This
presentaiion will cover the basic fundamentals of designing and developing a StressCheck plug-in tool for AFGROW, with the target audience being experienced

StressCheck users who wish to develop engineering applications driven by AFGROW.

Recent Developments in AFGROW COM and Plug-In Applications
Alex Litvinov, James Harter, Thomas Latta - LexTech, Inc

Download Presentation [H
The COM abilities of AFGROW allow users to automate manual tasks, incorporate AFGROW services into proprietary software, and enable the re-use of code that has

been pre-buili and tested.

AFGROW Plug-In technology allows the creation of Proprietary, Closed-Form, Tabular / Interpolative / Extrapolative, and External-K {if available) User-Defined custom
solutions.

This presentation will include practical examples of the Plug-In and COM capabilities of AFGROW, and describe lessons learn during application development.
Future changes and additions to COM and Plugin interfaces will be presented and discussed.
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Additional Plugin Interface Resources

)
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https://www.afgrow.net/workshop/workshop2016.aspx

Recent Development in AFGROW COM and Plug-In Applications
Alex Litvinov {LexTech,lnc.)

Download Presentation [H
This presentation will include practical examples of the Plug-In and COM capabilities of AFGROW, and describe lessons learned during application development. Future

changes and additions to COM and Plugin interfaces will be presented and discussed.

https://www.afgrow.net/downloads/ddownload.aspx

Building AFGROW Plug-Ins
Step by step instructions for the development of user-defined stress intensity solution plug-in modules, written by James Harter and Kyle Honeycutt

Copyright 2020 LexTech, Inc. 16
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Questions
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