(N > -(:)-
() N”%?ﬁ;ggem Introduction to Probabilistic Methods with

TN AV ATION Applications to Probabilisti_c Damage Tolerance .5MAJRT £ 0
S Analysis
Tal
AERO

Code Installation

Harry Millwater - university of Texas at San Antonio,
Juan Ocampo, St. Mary’s University,
Nathan Crosby, AeroMatter Inc.

Beth Gamble, Chris Hurst, Textron Aviation (Cessna)
Marv NusS, Nuss Sustainment Solutions

THE AIRCRAFT
AIRWORTHINESS

& SUSTAINMENT
CONFERENCE

AUGUST 29 - SEPTEMBER | 2022

August 29, 2022



Sustainment
Solutions

TEXTRON AVIATION

MAITTER

Download

smartdtsoftware.wixsite.com/smart

N
TEXTRON AVIATION

Documentation

Harry Millwater (PI - UTSA)
Juan Ocampo (StMU)
Beth Gamble (TA)

Training Material Publications Download FAL wiuie

Under sponsorship from the Federal Aviation Administration
(grants 12-G-012 and 16-G-005), the University of Texas at San
Antonio (UTSA) and partners St. Mary’s University, Textron
Aviation, Nuss Sustainment Solutions, and Fieldstone Software,
have developed a software suite to assist engineers in performing
risk assessments of aircraft structures. Two software products are
available: SMART | LD (probabilistic S-N), and Smart| DT
(probabilistic damage tolerance). SMART | LD considers classic
fatigue failure with probabilistic loading, S-N curves, Stress
Severity Factor (SSF), and an option for user-defined spectra and
SN Curves. SMART | DT considers explicit crack growth with
probabilistic loading, fracture toughness, da/dN material data,
initial crack sizes, geometry, and inspection capabilities.
Interfaces to Afgrow, Nasgro, and Fastran are available. Training
material is provided at this web site and at relevant conferences.
The software programs are to be considered beta and regularly
updated by UTSA.
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Home Documentation Training Material Publications

Linear Damage

Please click below to download a copy
of the SMART | LD program.

Damage Tolerance

Please click below to download a copy Training Material
of the SMAPT!QT ~ o)

Please click below to access the 2021 AA&S

SMART DT Smart| DT Training Material

AA&S Smart | DT Training Material
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:3 Download-DT > macos oo

Save to Dropbox ¥ Download

Download Name

"
<

Name #  BasicPOF.smdt

Z 1.0.256. h
macos I SmartDT-1.0.256.pkg I

windows

:.,: Download-DT > windows .o
Save to Dropbox ¥ Download
Name = v

b BasicPOF.smdt

£ [smartor10256.ip | < Cum—
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Download

Download
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SmartDT
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windows

£ Download Signin m

Name A Download Size

33 Save a copy to Dropbox
SmartDT

SmartDT-1.0.256.zip




£ Download ~ Signin m

Download

Save to my Dropbox

Download <

SmartDT-1.0.256.pkg
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[ 3 l - Downloads

Home Share View

<« v 4 B > ThisPC > Downloads

Name Date modified Type

Today (1)
[ SmartDT-1.0.159.zip DR Compressed (zipp... 123,851 KB

Open in new window
Share with Skype

Edit with PyCharm Community Edition

Extract All...
FIN 10 Start

Edit with Notepad++

Send with Transfer...

Move to Dropbox

¥ Scan with Windows Defender...

| Share
Open with...
Give access to
Restore previous versions
Send to
Cut
Copy

Create shortcut
Delete

Rename

Properties 8
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Downloads

Home Share View

&« > v 1 B > ThisPC > Downloads

Name

Date modifiéd

Today (2)

B smartDT-1.0.159.7i0

7/18/2020 7:33 PM
B SmartDT-1.0.159

TTTTT0740PM

2 items |

Y5

Compressed (zipp...
File folder

123,851 KB
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SmartDT-1.0.159

Home Share View
&~ v 4 W > ThisPC > Downloads

Name

B api-ms-win-crt-private-11-1-0.dll
o, api-ms-win-crt-process-11-1-0.dll
B api-ms-win-crt-runtime-11-1-0.dll
B api-ms-win-crt-stdio-11-1-0.dll
B api-ms-win-crt-string-11-1-0.dll

0, api-ms-win-crt-time-11-1-0.dll

api-ms-win-crt-utility-11-1-0.dll
msvcp140.dll
msvcr100.dll
packager.dll
SmartDT.exe
S SmartDT.ico
B ucrtbasedll
B vcruntime140.dil
49items | 1 item selected 83.7KB |

SmartDT-1.0.159

Date modified
7/18/2020 7:40 PM

7/18/2020 7:40 PM
7/18/2020 7:40 PM
7/18/2020 7:40 PM
7/18/2020 7:40 PM
7/18/2020 7:40 PM
7/18/2020 7:40 PM
7/10/2020 7:00 PM
7/18/2020 7:40 PM
7/10/2020 7:00 PM
7000020 7:00 PM
7/18/2020 7:40 PM
7/18/2020 7:40 PM
7/10/2020 7:00 PM

Type

Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...

Application extens...

Application

Icon

Application extens...

Application extens...

72 KB
22 KB
25 KB
27 KB
27 KB
23 KB
21 KB
614 KB
810 KB
261 KB
43 KB
27 KB
1,003 KB
84 KB
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Downloads

Hold Ctrl key and right-click,

Back/Forward View Group Action

. e then select Open
33 Dropbox... ‘e SmartDT-1.0.252.pkg 112.8 MB Installe...ack
@ Recents
@ Airdrop Move to Trash

42 Applicati @ Install SmartDT
va\ Applicati...

Get Info
=) Desktop Rename Welcome to the SmartDT Installer

Compress “SmartDT-1.0.252.pkg"
Iﬂj bocumen... DupIiF::ate i e Introduction You will be guided through the steps necessary to install this
0 Downloads . software.

Make Alias

Q

uick Look “SmartDT-1.0.252.pkg"

Desk Web Group

Continue

11
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Favorites

33 Dropbox...

@ Recents

@ AirDrop

:/-\; Applicati...

Desktop

[Bﬁ Documen...

0 Downloads Safari.app
£ smdt_wor...

£ research w0
£ projects bb//m;q:
Locatlons Stickies.app
& iCloud Dr...

Remote...

Network
Tags

16-G-00... __ Te

Preview.app

O

SceneBuilder.app

Stocks.app

X

Utilities

Python 3.6

Siri.app

®
i (]
) -
= ®

QuickTime

SmartDT.app

Sublime Text.app

VirtualBox.app

System
Preferences.app

R.app

SmartLD.app

TeX

Voice Memos.app

Reminders.app

Sourcetree.app

/

TextEdit.app

3

WireGuard.app
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Information Analysis  Material Geometry Loading Inspections Run Results

Information

(@) website

Information
Provide information about the project.

Settings +

WorkDrector | P ae— Select working directory.
Defaults to:
“userfolder”/smdt_work_dir/

Delete files in Run directory after execution

INAL)

TYPE CERTIFICATE DATA SHEET - TCDS
(OPTIONAL)

This program was developed under sponsorship from the Federal Aviation Administration (grants 12-G-012 and 16-G-005) by the University of Texas at San Antonio
(UTSA) and partners St. Mary’s University, Textron Aviation, Nuss Sustainment Solutions, and Fieldstone Software. The responsible personnel are: Harry Millwater

(PI1- UTSA), Juan Ocampo (StMU), Beth Gamble (TA), Chris Hurst (TA), Marv Nuss (NSS), JR Lawhorne (Fieldstone), Nathan Crosby (UTSA PhD student), Daniel
Ocampo (UTSA MS student), Sohrob Mattighi (Program Manager FAA), Mike Reyer (FAA Kansas City Office).
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Open the file
‘BasicPOF.smdt’

Testing

# ' SMART|DT Untitled.smdt

Close Ctri+W
Save Ctrl+S

Save As...

Settings

® | ¢

Open SMart|DT File

« v1+ B

Organize - New folder

P Desktop

& Documents

I Downloads
& Dropbox
I Favorites

B IdeaProjects
I Links

MicrosoftEdgeB

P Music

Daniel Ocampo

InfoFmation Analysis  Material Geometry Loading

INET 5

Todav (1)
% BasicPOF.smdt
Last week (1)

B smartDT-1.0.159

Downloads

Q O®

Run Results

Date modified

7/21/2020 10:08 AM

7/18/2020 7:40 PM

SMart|DT Files (*.smdt)

Flights

Type

SMDT File

File folder

This program was developed under sponsorship from the Federal Aviation Administration (grants 12-G-012 and 16-G-005) by the University of Texas at San Antonio
(UTSA) and partners St. Mary’s University, Textron Aviation, Nuss Sustainment Solutions, and Fieldstone Software. The responsible personnel are: Harry Millwater
(P! - UTSA), Juan Ocampo (StMU), Beth Gamble (TA), Chris Hurst (TA), Marv Nuss (NSS), JR Lawhorne (Fieldstone), Nathan Crosby (UTSA PhD student), Daniel
Ocampo (UTSA MS student), Sohrob Mattighi (Program Manager FAA), Mike Reyer (FAA Kansas City Office).
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B | SMART|DT Untitled.smdt — O X

File  Help

®© ¢ I (] &2 Qo]

Information  Analysis  Material Geometry Loading Inspections Run Results

0% complete. I Start Analysis

DAT File

!
! AIRCRAFT INFORMATION
!
TITLE = POF_HND

AC_MAKE = Example1_DT
AC_MODEL = SuperRoadRunner
AC_SERIAL_NUM = ACMEO0D1
AC_TCDS = US123456

!
! METHOD
!
INTEGRATION_METHOD = MC 1 1415825430
POF_MAX_INC = 30000 1000
AMNALYSIS_TIME_UNITS = FLIGHTS

!

! FRACTURE MECHANICS

Analysis Details

Sample no. 1] 50 % .
Sample no. 0 a0 %
Sample no. 0 T0 %
Sample no. 0 EO %
Sample no. 0 S0 %
Semple no. 1 100 %

B T

#kkkxkkwd DOTL ANElYSiS COMpLELE #**k#kwknks
B T

=1
=1

Total CEPU time =
Total wall time =

-
=1

Show/Export
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B | SMART|DT Untitled.smdt

File  Help

®

Information

¢ am [ 1z Q O

Analysis Material Geometry Loading Inspections Run Results

Results | Load External POF | poF () cumulative

‘ () Probabily of Faiure ‘

Probability of Failure (POF) © Flights
VS. FIigI‘ItS ) Hours

Probability of Failure (POF)
=
o
A
[=]

5,000 10,000 15,000 20,000 25,000 30,000
Flights

|— POF (w/o Insp.) POF_HND_pof.csv|

Vertical Gridflg Horizontal Grid

16
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Opening files

O© 9 &k B v Q 0O |

Information  Analysis  Material Geometry Loading Inspections Run Results

File Help

0% complete. ’ Start Analysis “ ® I

DAT File

!
! AIRCRAFT INFORMATION
!
TITLE = POF_HND

AC_MAKE = Example1_DT

AC_MODEL = SuperRoadRunner

AC_SERIAL_NUM = ACMEOQ01 |
AC_TCDS = US123456

1
! METHOD
1
INTEGRATION_METHOD = MC 1 1415825430
POF_MAX_INC = 30000 1000
ANALYSIS_TIME_UNITS = Flights

!
! FRACTURE MECHANICS |

Analysis Details
Sample no. 1]
Sample no. 0
Sample no. 0

o

complete. ~

Ea

complete.

complete. H
complete. CI ICk

complete.

Show/Export

sk ke ok ke ok ok ok e sk ke ke ok ok ok ok ok ok sk ke e ok ke ok ok ok ok ok ke sk ok ek ok ok ok ok ok ok ok ok e ok ke ok
DAT .
kdkdkkkdkk PDTA analysis complete # ko iks to IS a
ke ok ok ok ok e ok ok ok ok ok ok ok ok ok ok ok e ok ok ok ok ko ok ko ok ok ok ok ok ok ok ko ok
t.

@ ~-J o U
[SR=1=1

Sample no. 0
Sample
Sample no. 1

=]
o
=}
o
o
o P o o

=
[=]
o

Total CPU time = 0.031 s
Total wall time 0.018 s

ouT

~

Show/Export
17
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Information  Analysis

DAT File

[ | ry
=. 1'P

Material Geometry Loading Inspections Run

I~ Q

! AIRCRAFT INFORMATION

TITLE = Hypergrow
AC_MAKE =
AC_MODEL =
AC_SERIAL_NUM =
AC_TCDS =

|

! METHOD
I

HOURS_PER_FLIGHT =12

INTEGRATION_METHOD = AIS 1883382548

Al5_TARGET_COV =101
Al5_NSAMPLES = 100
AlS_MAXITER =100

FAr RAAY KIS - AAAAA SN

Analysis Details

website

SMART|DT Updates

®

0% complete.

Results

| Start Analysis ” ® |

Current version
expires December 31t

Download new version l_
from SMART|DT

555555 M M
55 MM MM
55 MMM MMM

55555 MM M MM

55 MM MM
55 MM MM
555555 MM MM

Version:
Compl ] P e e

RERERR TITIIT |
RR RR T |
RR RR T |
RERERR T | DD DD
REEERR T |
RE RR T |
EER ERER RR T |

5Mall Airplane Risk Technology Damage Tolerance

Developed by

IT

The University gf Tewxs= st S=o Anzsnd
1.01f (valid until 2322—12—51}|h

"

Version 1.0.256 - Build 954

Show/Export
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