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Setting Up MITE

Set-up Data Acquisition

MITE is compatible with any National Instruments® device compatible with NI-DAQmx™. In this guide, a National Instruments
USB-6008 is used as the data acquisition device.

Step 1

Locate NI-DAQmx™ Software DVD
Before connecting anything to the computer, the National Instruments® NI-DAQmMx™ software and drivers should be
installed. A copy of this software should be included with the data acquisition hardware.

UM

Step 2

Install NI-DAQmx™ Software
2.1 Insert the DVD into the computer




V DVD RW Drive (F:) NIDAQ935-1

["] Always do this for software and games:
Install or run program from your media

Run autorun exe
Published b Narﬂ”pal Insfruments Corporation

General options

l Open folder to view files
using Windows Explorer

View more AutoPlay options in Control Panel

2.2 If an AutoPlay message is shown, select
‘Run autorun.exe’ (the highlighted option).

Do you want to allow the following program to make
changes to this computer?

Program name:  National Instruments Installer

fic

Verified publisher: National Instruments Corporation

CD/DVD drive
l Yes %J | No

Change when these notifications appear

File origin:

“:" Show details

2.4 A user account control (UAC) message may be dis-
played. Press ‘Yes’ to continue the installation pro-
cess.

L NI-DAQmx 9.35
t the features to install

[ =

i 2| MI Max Configuration S uppart
%~ Application Development Suppart
w3 = | NI LabWIEW SignalExpress 2011

- =3 =| Nl Update Service 2.0

- 2% | NHI/O Trace 3.0

- = =| NI Measurement & Automation Explorer 5.0
w3 _v| NI Network Browser 5.0.0

VNATIDNAL
’ INSTRUMENTS

NI-DAQm includes drivers for NI measurement
devices.

jc'_gl oo <.y

Thiis feature will be irstalled on the local hard drive.

Directory far NI-DAGmx 9.3.5
C:\Program Files (x86)\Mational Instruments\NI-DAQ

Browse...

o= |

ni.com/dataacquisition

NI-DAQ

Data Acquisition Driver Software

» Install NI-DAQmX 9.3.5
View Readme
View Device Documentation
Explore the Media

2.3 When the installer starts select the option to ‘In-
stall NI-DAQmx’

o ==

I stallation Option
-t ane of the following aptions.

INSTRUMENTS

y NATIONAL

) Typical
& Install MI-DAGm» device driver, support for hardware configuration, and application

]‘,'_gj g development
(=]

@ {Cstom
B Select the individual features to install

&2k

[ cBak |[ News>pn [  Cancel |

2.5 Select the ‘Custom’ installation option, then press
the ‘Next’ button

't Notifications -_
e read the following information about |
ed. k.

‘7 NATIONAL
’ INSTRUMENTS

Request the installer to contact Mational Instruments to search for new natifications and updates on the
National Instruments products you are installing. By checking this box. you acknowledge that your IP
address will be sent and collected in accordance with the National Instruments Privacy Policy.

Privacy Policy

[ Fizstore Featurs Defaults | [Disk Cost | [ <<Back  |[ Newts> nJ[  Cancel |

2.6 The features shown are the minimum required by
MITE. If required, additional features can be installed.
Once the features are selected press the ‘Next’ but-
ton.

[ «wpak | ﬂaxl»g![ Cancel |

2.7 If desired the check-box on this screen may be se-
lected to search for updates during the installation
process. This will require a connection to the Inter-
net. Press the ‘Next’ button.




INSTRUMENTS

y NATIONAL

must acoepl the licenses displayed b

NI MET 2.0

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT @

INSTALLATION NOTICE: THIS 1S A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
AND/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT.
BY DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AMND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH
'TO BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
COMDITIONS, CLICK THE APPROPRIATE BUTTOM TQ CANCEL THE INSTALLATION
PROCESS, DO NOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE
WITHIN THIRTY (30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING
WRITTEN MATFRIAI 5 Al ONG WITH THRIR CONTAINFRS) TO THE PILACE Y0OLI ORTAINED

The software ta which this National Instuments license applies is NI-DAQmx: 3.3.5.

accept the above 2 License Agr

do nat accept all these License Agreements.

INSTRUMENTS

st accept the licenses displayed bel:

yNA‘I’lONAL

Microsoft Sikvedight EULA | Miciosoft Silverlight Privacy Statement

MICROSOFT SOFTWARE LICENSE TERMS a
MICROSOFT SILVERLIGHT 4

These license terms are an agreement between Microsoft Corporation {or based on where
you live, one of its affiliates) and you. Please read thern. They apply to the software named
above, which includes the media on which you received it, if any. The terms also apply o
any Microsoft

e updates (including but not limited to bug fixes, patches, updates, upgrades,
enhancements, new versions, and successors to the software, collectively called

" imAatas™

The software to which this third-party license applies is distibuted with NI-D4Bmx 9.3.5

@il accept the sbove 2 License Agr

() | do nat accept all these License Aareements.

[ <¢ Back ][ Mext > ’\r” LCancel ]
|

[ <« Back " Mext >3 ” Lancel ]

2.8 A set of license agreements will be displayed. If
accepted, press the ‘Next’ button.

Software Installation
ws trust software from National Instrumen

’ INSTRUMENTS

2.9 Another set of license agreements may be dis-
played. If accepted, press the ‘Next’ button.

iew the following summary before contin

’ INSTRUMENTS

This installer includes driver software signed by National Instruments. Leave the box below checked
for an unintemupted installation . I you uncheck the bax, your installation may be intemupted by o or
more Microsoft Windows security dialogs

Always tiust software from Mational [nstruments Corporation,

Adding o1 Changing

* NI-DAQm= 9.3.5

» NI Update Service 2.0

» NI Measurement & Automation Explorer 5.0

Click the Mext buttan to begin installation. Click the Back buttan ta change the installation settings.

[ <¢ Back ][ Mest >3 [ LCancel ]

2.10 An option is available to trust software from Na-
tional Instruments®. Accepting this option will pre-
vent confirmation dialogs appearing during installa-
tion. Press the ‘Next’ button.

[ﬁave File.. ] [ <¢ Back ][ MNext »> [ LCancel ]

2.11 The installation is now ready to start. A list of
changes to be made is displayed. Press the ‘Next’ but-

ton to begin installation.



Would you like to install this device software?

Name: Data Acquisition Device
Publisher: National Instruments Corporation

I:‘ Always trust software from "National Install k Don't Install

Instruments Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which
device software is safe to install?

2 eDsomx 335 =

yNATIONAL

dismissing this dialog

INSTRUMENTS

The festures in this installation have been successfully updated. You may be prompted to reboot after

<¢ Back

Finish

2.12 If a message asking to install a driver pub-
lished by National Instruments Corporation is dis-
played press ‘Install’ to continue the installation

‘You must restart your computer to complete this operation.

If you need to install hardware now, shut down the computer. i you
choose to restart later, restart your computer before running any of this
software.

Restat k—l [ ShtDown | [ Restatlater

2.14If prompted to restart, press the ‘Restart’ button.

2.13 The installation is now complete.
‘Next’ button.

Press the




Step 3

Connecting the signal to the Data Acquisition Device

Note that these instructions apply to the National Instruments® USB-6008 device. If a different device is used the proce-
dure may differ.

Take one of the connectors for the National Instruments® USB-6008 (There should be 2 in the box). If desired, a label can
be placed on the connector to aid in connection (the numbered label is shown below).

In this guide, this input signal will be connected to the first analogue input, named AI®. Place the ground wire into the
left-most connection, and the signal wire into the adjacent connection as shown below. If the analogue connector label is
used, these connections are labelled GND and AI@ respectively.

Once inserted the wires can be secured in place by tightening the screws above the connection points.

'I 2 34568678 g 10 11 1213141516

These wires can then be connected to the load signal. Here they will be connected using a BNC adapter.
,.L‘-N;z

A




The connector can now be inserted into the data acquisition device. Be sure to insert it on the side marked ‘Analog’.

Once the connector is inserted and the NI-DAQmx™ software has been installed, the device can be connected to the computer
through a USB port. First insert the square end of the USB cable into the device, then the rectangular end into the computer.




Step 4

Connecting the camera

Depending on the type of camera used, the procedure to connect is different. For a FLIR 315, FLIR 325, or another
externally powered camera, follow procedure 4A. For a FLIR A35, or another camera powered through the Ethernet cable,
follow procedure 4B.

Step 4A: Connecting a FLIR A315/325 Camera

A FLIR A325 Camera. The FLIR A315 camera looks almost
identical and is connected in the same manner.

To connect the camera, take one end of an Ethernet cable and insert it into the back of the camera. Then plug the power
connector into the camera and then plug the power pack into a power socket. Then, take the other end of the Ethernet cable
from the Ethernet Input port and insert it into an Ethernet port on the computer.




Step 4B: Connecting a FLIR A35 Camera

A FLIR A35 Camera.

A FLIR A35 requires a power over Ethernet (PoE) injector for power. There are a variety of PoE injectors available. However,
all should have an Ethernet input, Ethernet output and power input ports. The Ethernet input may be named ‘LAN In’ or
‘Data In” and the Ethernet output may be named ‘LAN Out’ or ‘Data Out’.

The Ethernet input and power input ports. The Ethernet output port.



Insert one end of an Ethernet cable into the Ethernet Input of the PoE injector. Then insert the PoE power cable into the PoE
injector, if required, and plug the cable into a power socket.

Next, plug a second Ethernet cable into the Ethernet Output port of the PoE injector.

/ :

Then connect the other end of the Ethernet cable from the Ethernet Output port into the camera.Then take the other end
of the Ethernet cable from the Ethernet Input port and insert it into an Ethernet port on the computer.




Step 5

Ensure devices are powered and connected

When the power is switch on to the devices a visual indicator is displayed. There may be a delay of around 1 minute for a
camera to start up. The visual indicators for the devices in this guide are listed below. Most Ethernet ports contain indicator
lights which are illuminated when there is a connection.

Note that the USB-6008 is powered over the USB connection and does not require any power source other than the
computer its attached to.

NI USB-6008 Flashing green light near USB connector.

FLIR A315/A325 Green light near power connector.
Green activity lights on Ethernet port.

FLIR A35 Blue light on the top, at the rear of the camera.
Green activity lights on Ethernet port.

A FLIR A325 powered on and connected. A FLIR A35 powered on and connected.

Unidentified network
No Internet access

10:16 AM E'Q 10:16 AM
28/11/2013 = )8/11/2013
A USB-6008 powered on. It is normal for the LAN notification icon to display a

busy signal for quite some time. It is also normal for
it to display a warning with ‘No Network Access’

10



Step 6

Installing MiTE

The correct version of MIiTE must be installed, which depends on the type of Microsoft® Windows® installed on the
computer. For 64-bit Windows MiTESetup_x64.exe must be used, and for 32-bit Windows MiTESetup_x86.exe must
be used. An error message will be displayed if the incorrect installer is used.

Determining which version to install

If you are unsure of which version needs to be installed, open Windows Explorer, right-click on ‘Computer’ or ‘My Com-
puter’ on the area to the left of the window and then select the ‘Properties’ menu item. On Microsoft® Windows® Vista, and
later versions, the ‘System type’ property will show if the system is a 32-bit or 64-bit system. On Microsoft® Windows® XP a
64-bit system will display this information in the ‘System’ group. A 32-bit version of Microsoft® Windows® XP will not display
any information identifying it as a 32-bit system.

% ) Control Panel » All Control Panel ltems » System ~| ¢ | Search Control Panel P

File Edit View Tools Help
Control Panel H 0
ontrol Panel Home ] . -
View basic information about your computer

% Device Manager
Collapse % Remote settings

Windows edition

48 Computer

> &, Local Dis N Windows 7 Enterprise
e Copyright © 2009 Microsoft Corporation.
» &% DVDRW| ) Manage © Advanced system settings Allrights reserved. i
Open in new window Service Pack 1
"
o &j Metwork

Map network drive...

Disconnect network drive...
System

Add a network location Rating: £ Windows Experience Index
See also Processor: Intel(R) Core(TM) i7-2620M CPU @ 2.70GHz
Delete Action Center 270 GHz
Rename Windows Update Installed memory (RAM): ~ 4.00 GB
Performance Information and System type: GHIEREE A ET
P rti Tools Pen and Touch: No Pen or Touch Input is available for this
roperties h Doaton ’
Begin the installation process by running the appropriate installer.
\ ) { \ b {
|V < i' % d'
= X &N
MiTESetup x86.exe MiTESetup x64.exe

Installer for 32-bit Windows Installer for 64-bit Windows

11



%) User Account Contro

Do you want to allow the following program from an
@ unknown publisher to make changes to this
computer?

Program name:  MITESetup x64.exe

Publisher: Unknown
File origin: CD/DVD drive
V Show details Yes No

>

Change when these notifications appear

6a A user account control (UAC) warning
may be displayed when you run the in-
staller. Press ‘Yes’ to start the installer.

I E Welcome to the MiTE Setup Wizard

The Setup Wizard will install MITE on your computer, Click
Next to continue or Cancel to exit the Setup Wizard.

6b Some components required by MiTE may be installed
before the Setup Wizard starts. If the computer is
restarted while installing these components please re-
run the installer. Once the welcome screen is displayed
press ‘Next’ to start the setup procedure.

End-User License Agreement
Please read the following license agreement carefully 'lﬂTE
DSTO OPEN SOURCE LICENSE =
\Version 1.1, February 2007 [El

Program means the program made available by the
Commonwealth of Australia, represented by the Defence
Science and Technology Organisation (DSTO) of the
Department of Defence, including text, source code, object
code and accompanying documentation, if any, stating thatitis
licensed under this Licence, attaching this Licence or
otherwise indicating that it is licensed under this Licence.

I accept the terms in the License Agreement

[ et | [ Bax | nex kj [ concel |

6¢ Read the license agreement and if it is acceptable

click the check-box and press the ‘Next’ button.

Destination Folder W
Click MNext to install to the default folder or click Change to choose another. E.
[ 2

b )

Install MITE to

|C‘\Program Files\DSTONMITEY,

[ Bak [ et M [ concel |

6d The installation path of the application can be
changed if needed. Press ‘Next’ when ready.

C=re X
Ready to install MITE ﬂﬁTE

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard

[ Back “ Install %J l Cancel

6e Click ‘Install’ to begin installing MITE.

12

=X
Installing MiTE m‘

Please wait while the Setup Wizard installs MITE.

Status Copying new files
— T —

6f MITE will now install. When the installation is com-
plete press the ‘Finish’ button.



Using MITE

Step 7

Running MiITE
MITE can be run from the start menu, under ‘All Programs’. It can be found in the ‘MiITE’ folder as shown below. Once
run, the MITE start-up screen will displayed.

mire MiTE

File Settings View Help

BlexGH @ »a

Acquisition | Calibration | Analysis ‘
,

Accessories

Games
MITE
mire MITE [N

s

| Maintenance

1.0000
08
0.6

Devices

Camera: FLIR £
(00:11:1c:01:5¢ o
Load Signal: D 02
(USB-6008)

| Miaosoft Silverlight

-0.2

. Settings 04

| . National Instruments .
Blocks to Capt :

| Startup Stopped) 08

0 -1.0000

{ Cycles Per Bloc

Back

20 Initialisation complete. Version 1.0.0.340

ms and files ye H

Not Connected

The first time MITE is run it will install some drivers required to interface with the cameras. This may result in a user account
control (UAC) window being displayed. If this happens press ‘Yes’ to continue. While installing the drivers, one or more
messages asking ‘Would you like to install this device software’ may be displayed. Press ‘Install’ if this happens.

User Account Contr
Do you want to allow the following program from an I
@ unknown publisher to make changes to this
computer?
Program name:  Driverlnstaller.exe Installing Pleora eBUS Drivel
Publisher: Unknown
File origin: Hard drive on this computer Initialising...
. Performing initial cleanup...
User account control window Driver installation utility

Once MITE has started, the device selection window will the be displayed, unless no devices are connected. This window
can be accessed from the tool-bar if needed.

mire Select Devices.. E‘
Camera Devices Load Signal Devices
FLIR A325/3206 (oaxomonoc) | | 5 Devl (USB-6008 (5/N: x00000000) e e
aiD The IP address of the camera is not
3:1 compatible with the computer's. Please enter
E-auZ a new address or press the 'Find' button to
ai3 attempt to find a free IP address.
-aid Computer IP Address 192 .168. & . 1
-ails
é-ais Computer Subnet 255.255.255. 0
“ail Coir Adbies 192 .168. 8 . 2
[ Select %J [ Cancel ] l OK I [ Cancel ]
=] -
The select devices window with a camera and load In some cases the IP address of the camera will need
signal acquisition device selected. If a device con- to be changed. MITE will attempt to find an address
nected to the computer is missing press ‘Refresh’. for the camera or one can be entered manually. Press
Press ‘Select’ once the devices are selected. ‘OK’ to continue.

13



Step 8

Live-View

To enter live-view, press the button on the tool-bar shown below.

Live-view displays the image from the camera in real time as well as a 1 second window of the load signal.

Focus Adjustment

The focus of an A325 or A315 camera can be adjusted in live-view. This is achieved by moving the focus adjustment slider

below the live-view display. The further the slider is moved from the centre the faster the focus changes.

The slider can be moved using the mouse or keyboard. When using the mouse, the slider is dragged. When using the
keyboard, the Left and Right arrow keys can be used for small adjustments or the Page Down and Page Up keys can
be used for larger adjustments. When a mouse button or key is released the slider goes back to the centre and the focus

adjustment stops.

s MITE
Eile Settings View Help

==

Eile Settings View Help
BlawGHE > =T ]
Acquisition | Calibration | Analysis [x [y [r |8 Live-View Acqisition |Calibration | Analysis] [x  [v [r 8 |tiveview|
Devices 3153452 K Devices 3153652 K
Camera: FLIR A325/320G 3135k Camera: FLIR A325/320G 3135K
(00:11:1c0£.2077) (00:11:1¢0£.20.77)
Load Signal: Dev1/ai0 116K Load Signal: Dev1/ai0 SALEK.
(USB-6008) 3007K (USB-6008) 3008 K
Settings ——————————— 307.8K Settings 3079K
Blocks to Capture (0 = Until 306 K Blocks to Capture (0 = Until 306.1K
Stopped) Stopped)
3
5 041K % 3042K
Cycles Per Block 3022:K: Cycles Per Block 3024k
20 3003K 20 3005 K
2984 K 2986 K
2965555 K 2967855 K
Focus Adjustment.  Near 0 Far Focus Adjustment.  Near % Far
- 4988 — = 4.999 —
2 399 | 2 390 [
g 20 | g 2998
Z 199 | S 1998
09954 09975
-0.002811* : 0002811+
0O 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
Load: 5.0Hz  Frame Rate: 600Hz _Live-View Camera Frame: 320 x 240 Load: 5.0z Frame Rate: 58.8Hz _Live-View Camera Frame: 320 x 240
= — —

Image out of focus

Adjusting Focus

file Settings View Help
BlexzsHd > a
Acquisition | Calibration | Analysis| |X v I le Live-View |
Devices 3152752 K
Camera: FUIR A325/3206 3134
(00:11:1¢0f.2077)
Load Signal: Dev1/ai0 ALK
(USB-6008) STER
Settings 3076k
Blocks to Capture (0 = Until 3057 K
Stopped)
303.8K
20
Cydles Per Block 30LEK:
20 2000k
298K
2960855 K
Focus Adjustment.Near 0 Far
- 5009
2 4006 ‘
£ 3004
F o 20: ‘
0.9995 ‘
0002811
0 01 02 03 04 05 06 07 08 09 1
[Acquisition stopped Load: 50Hz  Frame Rate: 594Hz __Live-View Camera Frame: 320 x 240

Image in focus

14




Step 9

Data Acquisition

There are two main settings which control the data acquisition process. The number of blocks to capture can be used
to control the length of the acquisition process. It is possible to stop the process before capturing the number of blocks
specified.

The number of cycles per block determines the number of load cycles in a block. The number of cycles has to balance
between the accuracy of the frequency detection, which increases with more cycles, and the variation in frequency, which
will also increase with more cycles. The value of 20 cycles per block generally gives a good compromise.

Acquisition ‘ Calibration | Analysis‘

Devices
Camera: None
Load Signal: Dev1/ai0 (USB-G0O08)
Settings
Blocks to Capture (0 = Until Stopped)
20

Cycdles Per Block
20

Acquisition configuration settings.

Camera Calibration Parameters

In order to make unbiased thermoelastic response measurements, a camera must be calibrated. The three calibration
parameters required are the line scan delay, time constant and transport delay. The exact calibration parameters can be
experimentally determined. For more details about camera calibration please see the appendix on page 20.

The line scan delay and time constant are fixed for each camera. The FLIR A325, A315 and A35 range of cameras do not
appear to have a large variation in these parameters between cameras.

The transport delay is a function of many unknown factors. The transport delay is generally stable for a camera and
computer pairing. A camera will likely have a different transport delay if used on a different computer.

mte Camera Parameters

Line Scan Delay

-63

Time Constant

12

Transport Delay

'

Cancel

Camera Parameters... b

The menu to access the camera parame- A set of typical camera parameters.
ters.
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Acquiring Data

Once the acquisition configuration is complete and the camera parameters are set then the acquisition is ready to begin.
Press the tool-bar button to start the acquisition process. The acquisition process can be stopped at any time by pressing the
stop button on the tool-bar.

b Start

Acquisition Toolbar Buttons.

Stop

During acquisition, the status bar at the bottom of the window will display information including the camera frame rate, the
load signal frequency, the current block number and the image size.

Load: 5.0Hz Frame Rate: 60.0Hz Block 20 Image Size: 320 x 240

The status bar.

Step 10

Phase Calibration
Phase calibration must be performed with the phase (8) component of the response selected. This component can be
selected by clicking the ‘0’ tab above the displayed response. Then select the ‘Calibration’ tab on the left side of the window.

Strain Calibration

Strain calibration can only be
performed on the In-Phase
(X) Response.

Phase

Please select the desired
value to calibrate to and then
select a point on the image.
B calibrate to 0

el'=[ Calibrate to n

X Clear Calibration

X VY T fa! u‘ﬂ Save to Transport Delay

The phase calibration tab.

The phase component tab.

16



The phase can be calibrated where there is a section of the response which is known to be either 0 or 1. To calibrate click
on either the ‘Calibrate to 0’ or ‘Calibrate to 1’ button (Figure 10.1). Then click on the part of the image which corresponds
to the selected value of 0 or it (Figure 10.2). The phase will then be calibrated and the display updated (Figure 10.3). It is
possible to undo any calibration made by pressing the ‘Clear Calibration’ button.

Saving Calibration to Transport Delay It is possible to save the calibration adjustment to the transport delay of the camera.
See the appendix (page 20) for more information on calibrating the camera.

o MITE

e [l

e Settngs View Help
23| E »a

nalysis

File Settings View Help.

Blescd@ e

31416rad

2513rad

1885 rad

1257 rad

06283 adl

orad

06283 rad

1257 ad

1885 tad

2533 rad

1416 ad

08 06 04 02 0 02 04 06 08 1 1 08 06 04 02 o 02 04 06 23 1
Load: 50112 Block 2536 X208 V. 34 Load: 5011z Bock 2536 X 15 V.23
= = = -

10.1 The uncalibrated phase response. The area away 10.2 The response is calibrated by clicking
from the hold should have a value of . the ‘Calibrate to 1’ button and then clicking
part of the response away from the hole.

06783 rad

ord Confirm Save to Transport Delay

Are you sure you want to save the current phase calibration to the transport
delay of the camera? The current transport delay will be overwritten.

The transport delay will be changed by -1.987ms.

10.3 The response has now been calibrated and the dis- 10.4 Confirmation message when sav-
play updated. ing the phase calibration to the camera's

transport delay.

Step 11

Strain Calibration

A thermoelastic response can be calibrated to display bulk strain values for the in-phase (X) component. Calibrating for
strain requires two steps. The first step is to select at least 1 point on the image by pressing the ‘Add Point’ button and clicking
at the desired location. For example, the location corresponding to a strain gauge rosette. A placed point can be moved by
dragging. The point should be placed on an area of image with a known bulk strain value. If more than 1 point is placed then
an average of the points is used for calibration.

Once the point(s) are placed, a bulk strain measurement, which is known at the location of the points, should be entered
in the ‘Reference Bulk Strain’ text box. Press Enter when this value is entered and the image should be calibrated to strain
values.

A calibration point can be removed by selecting it in the points list and pressing the ‘Remove Point’ button. All points can
be removed with the ‘Clear Points’ button.

17



Calbration

Strain Calibration

Calibration Reference Point(s)

X Y
10 10
15 13
% % K
Reference Bulk Strain
-300 i
Phase

Strain calibration can only be
performed on the Phase (6)
response.

The calibration tab for the ‘X’ (in-phase)
component.

Saving, Loading and Exporting Results

The thermoelastic response can be saved after acquisition. The saved file contains all the components of the response.
This option can be found through the File menu. The saved response can then be loaded at a later time through the same

Open

Save As...

Export 4
Exit Alt+F4

The File menu with the load and save op-
tions.

% Add Point
?% Delete Point
x Clear Points

The ‘Add Point’, ‘Remove Point’ and ‘Clear
Points’ buttons.

The currently selected component can be exported as either an image or comma or tab separated text file. This option
is also located under the File menu.

Open

Save As...

Export ’ Image... I}
Exit Alt+F4 | Text.

Line Plot...

The Export menu with the exporting op-
tions.
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Step 13

Analysis

The analysis options can be found on the ‘Analysis tab’. Both the line and point analysis options can be active at the same

time.

A point analysis is made by clicking the ‘Place Point’ button and then clicking on a location on the image. The point can
be move by dragging it. The point can be removed by clicking the ‘Remove Point’ button.

A line analysis is made by clicking the ‘Draw Line’ button and then pressing the mouse button in the start location and
dragging the line to the desired location. Either point of the line can be moved at a later stage by dragging it. The line can be
removed by clicking the ‘Clear Line’ button. The points of the line can be entered as pixel values in the ‘Points’ boxes. Each
point is entered in the form of x, y. Press Enter after entering a point.

Acquisition Calibration‘ Analysis L

Point Measurements

o Place Point
x Remaove Point

Line Measurements

/ Draw Line
x Clear Line

Points

The analysis tab.

Position (182, 114)
-0.00390494
0.00210294
0.00443519

2.6476

-0.0024 K

-0.005703 K

-0.00901 K

-0.01232 K

-0.01563 K

-0.01893 K

-0.02224 K

-0.02555 K

-0.02886 K

-0.03216 K

-0.0355 K

-0.0024 K

-0.005703 t
-0.00901 K
-0.01232K
-0.01563 K
-0.01893 K
-0.02224 K
-0.02555 K
-0.02886 K
-0.03216 K

-0.0355 K

A point placed on the image.
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A line placed on the image.




Appendix

Calibration

Three system time delays need to be correctly assigned for an unbiased thermoelastic response measurement. These are
the (i) scan delay, (ii) time constant and (iii) transport delay. These parameters are entered through the camera parameters
window which can be accessed through the Settings menu. This window is shown to the right.

Line Scan Delay

Refers to the delay in acquisition between successive horizontal lines in the FPA. For A315, A325 and A35 devices the value
is approximately 63 ps. A positive line scan delay corresponds to a top-down scanning procedure and a negative line scan
delay corresponds to a bottom-up method.

If the line scale delay is not properly configured then a vertical gradient in the phase component will be visible.

Line Scan Delay

3.1416 rad
2513 rad
1.885 rad
1.257 rad
06283 rad 12

-63

Time Constant

Orad

-0.6283 rad
-1.257 rad 40
-1.885 rad

-2.513 rad l l Cancel
-3.1415 rad

Transport Delay

A vertical phase gradient due to an incorrect line scan The camera parameters window.
delay.

Time Constant

Refers to the thermal time constant of the detector. FLIR technical data sheets for the A315, A325 and A35 list a (typical)
value of 12 ms, though precise values do vary. For instance, the following values were measured using an optical chopper
and an area blackbody:

A315 12.1ms
A325 10.0ms
A35 12.3 ms
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Transport Delay

Refers to the delay in acquisition of the load reference and radiometric signals, which is a function of the notebook/camera/ADC
configuration. It can be readily determined from thermoelastic testing of a geometrically uniform sample under cyclic load-
ing. For pseudo-adiabatic conditions and in the absence of stress gradients the phase difference between the load reference
and thermoelastic response should be 1t (or 0 depending on the polarity of the load reference signal). Adjust the transport
delay until such a value is obtained. The phase calibration function described in step 10 can make the necessary adjustment.
Avoid excessively high or low loading frequencies. Paint coatings have a negligible effect on phase at low frequency but can
have a significant influence at higher frequencies. Figure 1 shows the phase variation as a function of loading frequency for
paint layers of three different thicknesses, assuming a paint thermal diffusivity of 2x10”7 m?/sec and a 3mm thick aluminium
substrate. A loading frequency of 1 Hz should be suitable for coatings less than 40 microns thick.

3.1
3

o

© 2.9

o]

©

S 281 60um .
2.7 .
2.6 1 1 1 1 1 1 1 1

Frequency (Hz)

Figure 1: Phase variation as a function of loading frequency for paint layers of different thicknesses
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