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0 TECHNOLOGY

Important Safety Information

This instrumentation should only be used by competent,

suitably trained personnel after due consideration of any
hazards involved

READ INSTRUCTIONS BEFORE USE!

Due to the potential hazards associated with any electrical equipment it is important
that the user is familiar with the instructions covering the capabilities and operation of
the instrument. The user should ensure that all reasonable safety precautions are fol-
lowed and if in any doubt, should seek advice from a suitably qualified and trained
person before proceeding.

*xxxxx WARNING * * % % % X% X

NO attempt should be made to remove protective covers or access the internals of the
system unless the equipment is isolated from the electrical supply and then only by a
suitably trained and qualified technician. Failure to comply with these instructions may
expose the user to electrical hazard.

All equipment supplied MUST only be used in dry conditions and is not suitable for
operation in damp or wet environments.
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0 TECHNOLOGY

Regulatory Information

The TD range of equipment conforms to the following European and International Directives and Specifications:

e 2006/95/EC (Low Voltage Directive)

e 2004/108/EC (Electromagnetic Compatibility Directive)

e 93 / 68 / EEC (CE-Marking Directive).

« EN55022 Class B and EN 50082-1 for use in the following areas: residential, business and light industry

e BS/EN 61326: 2006 Electrical equipment for measurement, control and laboratory use. EMC requirements, General requirements.

Intellectual Property

The following trademarks are owned by the respective organisations:

. Lemo is a trademark of Interlemo Holding S.A. (Interlemo Holding Ag)(Interlemo Holding Ltd)
. Windows is a trademark of the Microsoft Corporation, registered in the U.S. and other countries.
. ESBeamTool is a trademark of Eclipse Scientific Inc., registered in the Canada. and other countries.
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0 TECHNOLOGY

Tools and Conventions

Scroll-Wheel

The TDScan touchscreen interface features a unique floating scroll-wheel widget that is the hub of all input for numbers and letters. The scroll-wheel is dis-
played on the opening page below the A-Scan display and may be used to open the numeric keypad and full onscreen keyboard.

The Scroll-wheel opens on the right lower side of the screen and may then be positioned anywhere on the screen by dragging it to the desired location.

If the user prefers hardware input, Bluetooth enabled or wired keyboard and mouse may be attached to the USB ports.

Minimise
mm/s) 62.00 &8
Me:
V;:c‘i‘{; -2dB | |+2dB
Increase/decrease
Values
¥ )
al
R
Tap to maximise
<« p53
Numeric Pad l
Onscreen

Keyboard
+ - Close E — =

Home PgUp

v 4 5 6 « End  PgDn

Insert Pause MvDn

/N shift Del  PrSen Scrlk
Enter /

AGr Ctrl < &7 > 5 Ostions Help

Mouse and Keyboard (external)

A wired or Bluetooth external mouse and keyboard may be used via the USB ports. All the onscreen controls may be used with external input devices or
using the touchscreen functionality. There are certain keyboard shortcuts that make analysis easier and more efficient using a Keyboard.

Arrows Shift Key
A - Key Shift Key (move image) (larger step)
I\‘::fc‘l'; (z:oll(:‘i,n) (zoom (larger Ctrl + Ctrl -
out) step) ‘T <« #T <«
—> —>
H
2 B-scan v v v - - - -
z C-scan v v - v v v v
o
(3 D-scan - - - - - - -
S-scan v v v v - v -
v v v v v
- _ . . v - v
A-scan Time Base Time Base Ampulltude An:'zl‘:::de :iff:‘/t
N Contrast
[
E = Shift+F5 down
c 3
F % | shift+Fs c°':|t;“t
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Information input

Information may be entered into dialogues by selecting values from drop-down menus, typing letters and numbers directly into text boxes or tapping on the
plus (+) and minus (-) buttons on either side of text boxes

Sample Rate
— | 100MHz | -}- [ Tap to change

\/ 100 Mz
50 Mz

Tap to select

Nww
44— Tap to select
25wz
20 Mz
10 Wbz

| 625w

TD CommsBridge

CommesBridge is a pre-installed TD app that allows the FSRX range of systems to be controlled remotely from a Windows PC or Laptop. Please refer Appendix
B for a step-by-step guide.

& TDCommsBridge x
Ver. 26
Appiication Connection Instiument Connection
Statis Listring Stalus Connected
TxMessages 0 TaMessages 0
FuMertages 0 Fuemager 0
T Byles. 0 TxBytes. 0
FixBites 0 FixButes 0
Hast [DESKTOP-7®MOGEA Tekopiecen
Pat [
L infe
Gl L d PO £ xpiss Commuricators ACTIVE
POl Express [...] reburing INITIALISED_OFK.
FeStan
onnect Claze
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Q TECHNOLOGY

SOFTWARE USER GUIDE

FocusScan RX and FocusScan RX II systems are supplied with the TDScan advanced ultrasonic software suite pre-installed. TDScan is a suite of software that
is used on all Technology Design ultrasonic acquisition systems. Using TDScan, operators can define Phased array, ToFD and Pulse echo ultrasonic setups for
data acquisition, scanner control, data analysis and reporting. In addition, TDScan may be used in tandem with other software applications to control acquisi-
tion systems remotely, trigger mechanical devices such as go/no-go gates, alarms, flashing lights etc. based in amplitude criteria.

TDScan version 20.05 and later is able to compute and display Total Focus Method (TFM) data.

This instruction manual describes and explains the TDScan controls used to operate TD ultrasonic systems using the touchscreen user interface. TDScan may
be displayed with user interfaces that are optimised for either mouse control or touch screen control. The touchscreen interface is also able to be controlled
using a mouse.

Starting the software

To start the TDScan software, double tap the TD-Scan icon on the Windows® desktop. The TECHNOLOGY DESIGN logo splash screen displays as the software
starts. During start-up the previous set-up parameters are loaded from the PC’s HDD or SSD to the ultrasonic circuitry. After a short time (1 - 3 seconds), the
splash screen is replaced by the A-Scan display window.

o
File  Sep  AScan  Video (F4 Apalyse (FS)  Stat(Fi0)  PgwerSave  Wizards  Window  Help -

I3

Running the software for the first time

When running the software for the first time, the software will start normally and display the A-Scan window. The TD Scroll Wheel will also appear below the A-
Scan window. It is recommended that the user check the licence status at this point (See Licence below).

Desgn - Advenced Ukissonic inipection Sysem. Sys Temp = 512 5

Q echrcicg z
File Setup A-Scan & 4 Apalyse (F9) Start (F10) Power Save Wizards Window Help -

Software Licence

By default, the TD Advanced Ultrasonic Software may be used as a free data viewer without any purchased licence scheme. The software can however also
be programmed with various licence schemes. The licence scheme may be temporary or permanent and is dependent on the current ownership status of the
equipment or the current account status of the organisation. The application of a licence is interactive and may be applied manually by contacting Technology
Design by telephone/email or automatically over the internet (See: Applying a Licence in Appendix B for guidance on the licence procedures).

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2
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Licence Control

Q TECHNOLOGY

Q TECHNOLOGY

and generate a licence.

Tel +44 (01806 580123
(Pt oo Tt
TOFD Fulse Echo A-Apha
Mod= [Enatied ] Mode |Enabled | oy
Expiy | ] 22 | 0-Della
E - Echo
F - Foutrot
G -Gat
LongRange St Scan i
|- India
Mods [Enatied ] Mode [Enabied | J - it
K -Kio
Enpiy | ] Excity ] L-Lins
M - Mike
M - Nowvemser
Superview Mo Ta/Fixe g :‘x’
0 - Quebec:
Mode [Enatied ] e [8 R - Romea
) S S
Erpiy | ] T-Tango
U - Uriorrn
Code V- Wictor
V- Yorkee
Accept 2 Zu
Downlosd Licencs irom the Intemat
Dose:
Generate Causes TD-Scan software to generate an encryption code Provide this code to the TD licence giver.
when applying a licence manually. Note: remain in the licence generator after providing the
code until the return code is entered.
Accept Causes the licence generator to match the encrypted codes Enter the code returned by the licence giver and ensure it is

correct before Tapping Accept.

Download Licence from the
Internet

Activates the automatic licence generation procedure.

An internet connection and pre-authorised licence scheme is
required.

The basic licence scheme options are:

Disabled

No licence
(Free Viewer mode, enabled by default)

. Online software tools and most offline tools will not
function.

. Viewer mode (View data only - no analysis tools)
is active. This mode allows users to view saved data
with minimal functionality. Useful for distribution to
end-users who only need to view the data with
basic information.

Enable

Permanent Licence

. Full online and offline functionality. No further ac-
tion required.

. Note for Pocket-Scan & PS45 users: Licence is
recorded in the unit’s circuitry & not on the PC.

. This means that the Pocket-Scan or PS45 may be
used with any PC that has the TD software is in-
stalled.

Enabled (time limited)

Temporary Licence

(Fixed-time or recurring licences may be applied by
agreement or depending on customer/user account sta-
tus)

. The remaining time is displayed in the licence gen-
erator. After the time period expiry, the licence re-
verts to Disabled, therefore the viewer mode (View
data only with no analysis tools) is activated.

. Note for Pocket-Scan & PS45 Users: The tempo-
rary licence is housed on the HDD of the PC.

. Note - When using certain legacy versions of the
TDScan software, inserting a USB licence key (don-
gle) may overwrite the temporary licence and ren-
der the software module inactive.

Offline Only
USB Key required (Dongle)

Activated by USB Key

. Full analysis functionality only.

. USB Key (dongle) required.

. Important: The USB key (dongle) is meant to be
used on a remote PC to allow analysis on the stand-
alone PC and if plugged into a TD system, the Of-
fline only licence will take precedence.

Offline Only (time limited)

Temporary Licence

. Full analysis functionality only.

. Remaining time is displayed in the licence genera-
tor. After the time period expiry, the licence re-
verts to Disabled, therefore the viewer mode (View
data only with no analysis tools) is activated.

. The temporary licence is housed on the HDD of the
PC.

Licences when using CommsBridge

All TD systems with integrated PC boards (TD-scan, Focus-Scan variants & Handy-Scan variants) can be controlled remotely over Ethernet using TD’s
CommsBridge software. When the link is established the A-scan is live and setup can take place but the ability to collect data is dependent on the licence type
and where it is housed. TD units that have a temporary licence do not transfer the temporary licence to the PC when being used remotely (i.e. TD-
CommesBridge running on the unit, and TD-Scan software running on a separate PC).
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The A-Scan display window

..l -
80%.
.. o

ml il

288.00 308.00 mm

400%.

28.00 48.00 128.00 148.00 188.00 188.00 208.00 228.00 248.00 268.00

Channel Focal LEA TX/R, Angle Zoom Start (mm) Projection Amp  Depth Range leg TCG View Velocity (mm/S) 62.00 dB
E| 1 E| E| 5233 mmR 515 17 348 L3 3150 mzfﬂ“{: -2d8 | +2d8
o o 0.2 ¢8 Steps
Focal Law Mx = 0.0° dA
—n0® 0.5 ¢B Steps.
7 rx=00° ased Array = B Th
1dB Steps.
1-1 0to 36 0B
2dB Steps.
Oto 18dB
e Ise echo Y2 o )
Te=1 t TOFD Set signal to reference level (80%)
Rx =1 0to 9dB

Set reference level.

The A-Scan display window shows the digitised ultrasonic signal received from the transducer as well as control features like Data Acquisition Gates, Peak
Search Gates, Cursors, Zero Marker and Gain Step Selector. Data displayed on the information bar below the A-scan window may change depending on how
the user has chosen to display data or on the channel settings.

The horizontal RED line in the A-Scan display area is a graphical representation of Data Collection Gate 1. When enabled, Gate 2 is drawn in BLUE, and Gate 3
is drawn in YELLOW (See Gates category).

Gain This field is located above the gain adjustment buttons. It shows the gain setting for the se-

lected channel.

Measure Velocity Activates the A-scan velocity measurement procedure Use this procedure to determine the
test material velocity and enter it
automatically. (see A-scan velosity
Measurement Cursors below)

Channel The channel number of the A-Scan currently displayed. Note: using this control will change

(Also referred to as group) This value may be changed by Tapping the Up/Down arrows to the right of the text, using the | the channel being viewed as an A-

left mouse button or by using the Up/Down arrow keys. Scan but will not change the chan-
nel in the Collection Hardware
Setup window. (see Channel Page -
Channel)
F-L The focal law number of the A-scan currently displayed. Phased Array Only. The box will
This value may be changed by Tapping the +/- arrows be greyed out in ToFD and Pulse
Echo channels

X Transmit transducer number. Pulse echo, ToFD & Phased ar-

RX Receive transducer number. ray (fixed angle)

Tx/Rx Angle Transmit/Receive angle of a sectorial scan Phased Array only - only one an-
gle at a time can be displayed in
the A-scan window.

Start The time or distance at the left edge of the A-Scan display. Changing this value scrolls the A-

Scan Left/Right. Values may be entered via the keyboard (the Enter key must be pressed
for the software to use the value), or the Up/Down - Arrow/Page keys. The shift key may
be used in conjunction with the Up/Down -Arrow/Page keys to scroll faster. An alternative
method of scrolling the A-scan is: Left Tap, Hold & Drag the mouse.
Units Choose the unit displayed on the baseline of the A-Scan from the drop-down menu. e Changing the Units will change
e Time - Displayed as pS Microseconds. the displayed values on the A-
e Range - Displayed as mm-R or in-R. Scan time base accordingly and
o Depth - Displayed as mm-D or in-D. will also change the positional
displays in the Cursors window.
« Range - No corrections made
for Dual Linear Arrays.
« Depth - No corrections made
for curved surface or Dual Linear
Arrays.
Zoom Controls the amount of data displayed in the A-Scan display window. Values of +4, +2, 1:1,
X2, X3, x4, x5, x6, x6.3 are available.
TCG view This list controls the display of the Amplitude Correction curve on the A-Scan display. (Only | The system displays a TCG curve
available for Pulse Echo & Phased array channels). (Time Corrected Gain).
The menu items zoom the TCG view
vertically for ease of viewing.
See Manual Time Corrected Gain
(TCG) in Appendix A for guidance
on setting up TCG (theoretical).

Show Activates the Peak Search Gates in the A-Scan window and real-time Surface Projection (P), Drag the orange vertical dashed

Amplitude (A), Range (R) & Depth (D) value boxes. The current active skip leg is also shown. delimiters to encompass the area
of interest. The highest amplitude

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2
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signal between the delimiters is
identified by an orange cross at
the apex of the signal.

Cursors Opens the cursor control dialog box. See A-Scan Display Cursors for
an explanation of the cursors.

Persist Activates a coloured fill-in on the A-scan display that remains on-screen after the A-scan peak | Useful during calibration or meas-

has moved. urement because once the signal is

maximised the probe may be re-
moved and the persistent image
used for measurement.

80 Sets the vertical scale to show 80% full scale, with -6dB steps.

400 Sets the visible A-scan scale to 400% Only useful when 14 bits per sam-
ple is enabled

+2dB / -2dB Increases / Decreases gain in 2dB steps

A-scan Velocity Measurement Cursors

This procedure allows the user to measure the ultrasound velocity in a test material. Prior calibration is not necessary to use this procedure (for detailed in-
structions see How to Measure Velocity in Appendix B)

r
A-Scan Velocity Measurement Cursors,

Amplitude €¢—

Cursor 1 Carans @ Difterence: Range
(=] e [] [] mome (] wm
“Welocity:
724% 1M.0%
3667.482

| Reset ‘

Cancel ‘
| 0K

Time Cursors

Cursor 1

Defines the position of Cursor 1 in microseconds on the base line

Place cursor at the apex of a signal
from a reflector of a known range.

Cursor 2

Defines the position of Cursor 2 in microseconds on the base line

Place cursor at the apex of a signal
from a known range. This could be
a repeat signal from the same re-
flector used for Cursor 1 or another
reflector of a known range.

Difference

The difference in microseconds between the Cursor 1 and Cursor 2 values.

Reset

Displays Cursors 1 and 2 in the visible A-scan space

A convenient way to move the cur-
sors into the visible window.

Velocity

Ultrasound velocity in the test material in metres per second

e The choice of shear or Compres-
sion velocity is automatically made
based on the Wave Type choice
made in the probe page.

e Velocity is derived from:

(2 x Range/Difference) x 1000

Amplitude

Amplitude at point where cursor bisects signal

This point is highlighted by a short
horizontal line.

A-Scan Display Cursors

To open the A-Scan Display Cursors dialogue box, Tap the Cursors button on the A-Scan display window. Two coloured vertical cursors corresponding to the
cursor controls are displayed in the A-scan window. A short horizontal line will appear at the point where the cursor bisects a signal.

The purpose of the A-Scan Display Cursors is to measure precisely any point on the A-Scan. The cursors may be used for calibration procedures.

Cursors may be moved by dragging with the mouse pointer or adjusting the values in the A-Scan Display Cursors window.

A-5can Display Cursors,

&

Amplitude <

Cursor i

Cursie 2

Difference
31.68 mm El 61.01 mm 29.330 mm | Feset |
AN e | SetP-Del | | Close |

) A-Scan Display. Update Frequency = 39.4 Hz.

25%

0%

0.00 5.00 10.00
ProDel  Gain Veladity
0.00mm  32.40dB 3240 M/Sec Measure |

C:\...\TDSetupFie_v5Phased.cfg

15.00

ch
F4i

1

1

Cursors and Gate
May be moved and adjusted using the mouse to click & drag
or with touch control on enabled screens.

20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
:z{g;;:ngle Start Units Zoom TCE View [ show ]
- 0w [fme o] i o]  [or s

60.00

R
D

65.00 70.00 75.00 80.00 mm

[ cursars | [ Persist | [ +2d8 |

1 a0 |[ 400
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Time Cursors

Cursor 1 Defines the position of Cursor 1 in microseconds on the base line

Cursor 2 Defines the position of Cursor 2 in microseconds on the base line

Difference The difference in microseconds between the Cursor 1 and Cursor 2 values.

Reset Displays Cursors 1 and 2 in the visible A-scan space A convenient way to move the cur-
sors into the visible window.

Amplitude Amplitude at point where cursor bisects signal

This point is highlighted by a short
horizontal line.
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Online Menu Structure

® Technology Design - Advanced Ultrasonic Inspection System.  Battery Power = 100%, E]E|
Flle Setun  A-Scan Analyse (F9)  Start (FI0)  Power Save ‘Wizards Window  Help

100%

+75%

By default, the system is in the On-line state if the licence scheme allows it, and the PC is communicating with a remote unit (ultrasonic circuitry). In this state
all on-line and Off-line controls are available to configure the ultrasonic, drive control circuitry, acquire data and analyse data. If there is no communication with
a remote unit, the system will enter the Off-line state. Using an appropriate USB Key (Dongle) in the Off-line state enables the analysis controls. Without a USB
Key (Dongle), data may be displayed but only a limited set of analysis tools are available.

onli
File Displays a drop-down menu with various file functions (see File Menu section
below)
Setup Displays a drop-down menu with all system setup and configuration controls This is the menu that is used most.
and functions (see Setup Menu section below)

A-Scan Displays or hides the A-scan window. Under certain circumstances the A-scan
window may be hidden. Use this control
to re-display it.

Video(F4) Displays a video image. Only enabled when a video tracking system is con- The image is useful for viewing the scan

nected. surface, probe and tracking target.

Analyse(F9) Displays a file browser window. Select the file(s) to open for analysis.

Start(10) Displays various dialogues and/or a file browser window. The dialogues displayed depend on
setup and configuration settings.

Power Save Activates the power save procedure manually. Only available on Handy-Scan In Power-Save mode the DSP is powered

models. down. Re-activated by Tapping the
menu item. This preserves the battery
charge for longer.

Wizards Displays a drop-down menu from which wizards may be activated. (see Appen-

dix C for detailed wizard instructions)

Window Displays a drop-down menu with standard Windows® sort and display configura-

tions for multiple file windows open in analysis mode.

Help Displays a drop-down menu where various help items may be selected.

File Menu

Setup A-5can  Video (F4)  Analys

Open 5can File

Batch Print

Batch Text Edit

Batch Text Out (Pulse Echo)
Batch Get Scan Date/Time

Batch Clear Acqu Gain Flag Report Config
Weld Report

Strip-5can Reports A etsouy Koport

TOFD Reports

TD Super-View Reports 3

Turn Off

Exit

File

Open Scan File Opens the Select Scan File(s) dialogue. Select data files to open with a .SCN or
.S00, .s01, .s02, etc. file extension.

Batch Print Opens Printer dialogue and Select Scan File(s) dialogue. Allows selection of multiple data files for
unattended printing.

Batch Text Edit Opens the Batch Text Edit dialogue. Allows user defined header text to be
edited in multiple data files simultane-
ously.

Batch Text Out (Pulse Currently inactive

Echo)

Batch Get Scan Date/Time Opens a file browser window. Allows user to select multiple data files
from which the hard coded date & time
of acquisition is output to a .txt file in
the same folder.

Batch Clear Acqu Gain Flag Opens a file browser window. Clears the additional acquisition gain (if
any) from the files selected by a user.

Strip-Scan Reports Opens the Strip-Scan Reports dialogue. Allows selection of template file and
generation of automated reports for the
Strip-Scan software.

TOFD Reports Opens the TOFD Reports dialogue. Allows selection of template file and
generation of automated reports for the
TOFD software.

TD Super-View Reports Opens a sub-menu with 3 three reporting utility options for Semi-auto report- There are various way to produce re-

ing. (See Reports section) ports within the TD-Scan software:
a) Simple Data/header/cursor print.
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b) Semi-auto Excel® report
c) Fully auto user defined report for-

mat.
Turn Off Shuts TD-Scan Software down
Exit Shuts down the TD-Scan software Tapping the Hin the top right-hand cor-
ner has the same effect.
Setup Menu

Q) Getting Flash CFG.

A—S(an Video (F4) Analyse (F3) Start (FI0) PowerSave Wizards Windew Help

Q. Collection Hardware

Scanner

10
41 Import BesmTool Settings (.ebwk file)
Import Scanner Settings

Import / Load Setup

Save Setup

+

Cenfiguration

Report Setup

Licence Control

— TD Super-View Panel Layout

Advanced

-18.00 -13.00 -8.00
l;ﬁ;f"wl? Start units
B4 (R |
Import Settings for Radial

Communications Test
Batten,
Reprogram Remote Unit

Flash Configuration Data

Setup

Collection Hardware F2

Opens the Collection Hardware Setup window (see Collection Hardware sections
below).

Controls to configure UT hardware,
Probe, Focal Laws, Gates, Filters, Zone
Discrimination, Colours and TCG are
contained in this window.

Scanner F3

Opens the Scanner Setup window (see Scanner Setup sections below).

Controls to configure several different
scanner interfaces are contained in this
window.

Import BeamTool Settings
(.ebwk file)

Opens the Select Scan File(s) dialogue.

Phased Array scan plans developed in
ESBeamTool® can be imported into the
TD-Scan software for convenient auto-
mated system configuration.

Import Scanner Settings

Opens the Select Scan File(s) dialogue.

Configure the system scanner without
affecting the current UT setup by select-
ing an existing data file.

Import/Load Setup

Opens the Select Setup File(s) dialogue.

Configure the system by selecting a pre-
viously saved .setup file or an existing
.SCN file. Note: select all files to see
all file extensions.

Save Setup Opens the Save Setup File dialogue. Setup files may be saved from the cur-
rent system configuration. The file, with
a .SETUP file extension contains setup
data from all channels.

Configuration Opens the Configuration Editor window. (See Configuration Editor section) System configuration may be edited in

this window.

Report Setup

Opens the Configure Reports window. (See Reports section - cur-
rently under editing)

Here user definable ToFD and StripScan
reports can be configured to extract any
available setup and analysis data that
the user desires.

Licence Control

Opens the Licence Control dialogue. (See Licence section)

Licence schemes are configured in this
window. The licence procedure is inter-
active and requires communication with
the TD licence server via the Internet or
with a TD operator.

TD Super-View Panel Lay-
out

Opens the Super-View Display Control window.

Super-View is TD's advanced imaging
and analysis software for phased array
and pulse echo.

Advanced

Import Settings for Radial
Scanner

Not currently used

Communications Test

Opens the Communications Test window

The integrity of communication between
the PC software and a remote acquisi-
tion unit may be verified using this facil-
ity. Test failure may point to a poor con-
nection in the umbilical connecting the
host PC and remote unit.

Note: Usually only used by service per-
sonnel.

Battery

Opens the battery information window

Only available to service personnel

Reprogram Remote Unit

Opens the Select the Program”.PRG” file to download dialogue.

Allows the user to reprogram the ultra-
sonic circuitry with new firmware.

When a new version of the TD-Scan
software is installed The following warn-
ing message may be encountered each
time the software starts: “The remote
unit has version x.xx software, this re-
lease of the P.C. software was tested
with version y.yy. This may cause incor-
rect system operation.” To remove the
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message, see Reprogramming the Re-
mote Unit in Appendix B for detailed in-
structions for the procedure.

Flash Configuration Data

Opens the Flash Configuration Data window.

Displays hardware configuration data.
Adjustment controls only accessible by
service personnel.

Temperature Sensors

Opens the Temperature Sensors window.

Project specific — not currently used.

Collection Hardware F2

To open the Collection Hardware Set-up dialog box, from the Setup menu select Collection Hardware. (F2 hot key).

Collection Hardware Setup

Channel Global T.C.G. Text

Charnel - Phased Array Category

Probe - 5.64-0.610-D62 Wedge - SD62-N555
Geometry

Linear Shear on

Velocity

Balance Hlements

Database OFF o a"szﬁ

Fulse Echo Colours

Wave Type Angle
36.0°

velocity
2337 MiSec

Datsbase

Strip Scan Colours

Fdaw Gates Filters

Bottom Element  Offsets Probe Delay

Height Horizontal Delay
1.00mm 56.8 mm 0.0mm
To Diffuser Vertical
54,80 mm 0.0mm Th;i"ssﬁ‘

To Front Skew
56.80 mm 00° CE\,“W?;::’;”
oK Cancel

CopyTo

Skip Correction

Enabled

Geometry
Flat

Apply

Summary

Depth
25.0 mm

Int. Diameter

Dowrload
FLams

Help

The tabs at the top of the dialog box display groups of related controls.

Channel The parameters that are programmable channel by channel

Global The parameters that are common to all channels

T.C.G Time Corrected Gain curve configuration Amplitude correction is displayed as
a Time Corrected Gain curve (TCG).
See: Time Corrected Gain (TCG) in
Appendix B for guidance on setting
up TCG.

Text The text parameters that are saved in the ultrasonic data files

Pulse Echo Colours Set-up of the Pulse Echo Depth/Amplitude colour tables

Strip Scan Colours Set-up of Strip Scan / Long Range colours

Channel Tab

Collection Hardware Setup

Global T.CG. Text

Category.

Hardware Probe

Probe -

5.64-0.610-D62 Wedge - SD62-555

Geometry

Wave Type

Pulse Echo Colours

Angle

Velocity
2337 M/Sec

Lnear Shear on 360°
Velodity
3240 MiSec —
Balance Elements
Database oFF o | Database

Strip Scan Colours

Strip Sean Flaw Filters

Gates

Bottom Element ~ Offsets Probe Delay
Height Horizontal Delay
11.00 mm 56.8mm 0.0mm
To Diffuser Vertical
Theoretical
54.80 mm 0.0mm Delay
ToFront Skew
. Calbration
56.80 mm 0.0 =
oK Cancel

CopyTe

Skip Correction

Enabled

Geometry
Fiat

Apply

Summary

Depth
25.0mm

Int. Diameter

Download
Fians

Help

Channel Number

The current channel. This value may be modified by Tapping the
Up/Down arrow to the right of the text, or by using the Up/Down arrow keys on the keyboard.

Channel refers to a group of soft-
ware settings designated by a num-
ber.

Category

Category Buttons

Changes the displayed parameters in the dialog box to the different categories of channel pa-

rameters:

. Channel Hardware
. Probe

. F-Law

. Gates

. Filters

Tapping a button will display the
appropriate controls for the cate-

gory.

Lock A-Scan Display Chan-
nel

When enabled, changing the channel number in this dialog box also changes the displayed

channel in the A-Scan display window.

Important: Changing the channel
number in the A-Scan display win-
dow however does not change the
channel displayed in the Collection
Hardware Setup window.

Copy To Opens the Channel Copy Parameters dialog box. See Channel Copy Parameters be-
low.
Summary Opens the Channel Summary dialog box. The channel summary dialog box displays all param-
eters for enabled channels and can be saved to a delimited text file. Useful for QA purposes.
Enabled Enables/disables a channel Channels are sometimes referred to

as ‘groups’.

Channel Mode

Selector for type of ultrasonics:
. Pulse Echo

. ToFD

. Phased Array

Selecting a UT type changes the
Category pages to display appro-
priate groups of controls.
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The Channel Copy Parameters dialogue is a convenient way to copy the parameters from on channel to another or to multiple channels. The dialogue is spe-

cific to selected Channel Mode (Phased Array, ToFD or Pulse Echo).

To copy a channel:

. Select a channel number from First Destination and a number from Last Destination).
. To copy all parameters from the source destination Tap the Select All button

e To copy only selected parameters, check and/or change values in the desired boxes in the appropriate Channel Hardware, Probe or Focal Law areas

Channek:
Souce|l First Destination [2 =] Last Destination [+ —]
Channel Hardware
TX Probe Fix Probe r
Pukse Widh ¥
Cop ¥ Sep [0 =] Com @ step 1 =] gan o
Probe
Wave Type ¥ Frobe Separation Foous Depth ¥
ScanType @ Specimend Depth @
Delay i Probe Angle i3
Channel copy paramaters. (Pulse Echo Channels).
Channels
Souce [1 FistDestinaion [2 =] Lest Destination [§ =] Select Al
Charrel Hardware:
TX Prabe FiX Probe I SampbRas ¥ Gael ¥
oy M Sep [0 =] Copy ¥ step [0 =] Pulse\width W Averaging M Gale2 W
Gain M Fiters M Gaed ¥
ARG 2
Probe-
Wave Type v Stipsean Settings W Horizontal Offset (mm) “Wertical Offset (mm)
Delay W Diection(Skew) Copp W Step [0 = Copy ¥ Step [20 =
Probe &ngle W Skip Parameters ¥
Cancel

Channel Summary

The Channel Summary is a text dialogue that tabulates the setup parameters for each channel

mation as an A4 or A3 sized RTF file.

Select All

SampleRate ¥ Gale1 ¥
Averaging ¥ r
Fiters ~ r

Dffset [rmm]

Copy ¥

step [0 =]

Channels
Source [1 First Destination [2 =]
Channel Hardnare
Gain W Fiters W Gael W
PuseWidh W Aveiaging W Gate2 @
Sample Rate Gate3 ¥
Probe & Focal Law
WaveType W FocusMode 4
Delay W FiobeDimensions ¥

Direction (Skew) ‘wedgs Dimensions [V

oK.

e Channel copy parameters. (Phased Array Channels).

Last Destination [3 =]

T Element Values [
R Element Values [
Angles v

Cancel

. Tapping the Save button allows the user to save the infor-

Channel Summary

==

severs | [Lsavess |

l

e

Direction Mode
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Channel Hardware Category (PE, TOFD & PA)

Callection Hardware Selup ? % Calculate Pulse Width %
Channel Global T.CG. Text Pulse Echo Colours Strip Sean Colours
Charmel - Phased Array Categery. Fiobe Frequency || MHz
— 1 [+ robe P Gotes Fitess coorT Summary
Cancel
Channel Label ‘ Digtiser Control Amplfier Contral Per F-daw Caliration
Sampe Rate Gain Modifer robe Dty
Mode T/ Rx Control Puise Width | = ‘ 5mHz |+ — | 42008 | + 608
Tx Probe 5.00 Mhz Average Acquisition Gain
. e
on 100.0 15 — off - off Acq Gain OFf
] e HiPass  D.25MHz =
ase
= LoPass 10 MHz 14-Bits per Sample. off
e[

Channel Label

[ An identification label may be entered here

Mode

ON/OFF button

Enable or disable the channel

Tap the button to change between
On and OFF.

Channel Mode button

Sets the channel’s mode of operation:
. TOFD
e  Pulse Echo
. Phased Array

TX/RX Control (ToFD/Pulse Echo only)

TX This value sets the TX transducer number The Lemo® socket to which the
probe is connected.
RX This value sets the RX transducer number The Lemo® socket to which the

probe is connected.

Pulse Width

Probe

Enter the probe frequency and tap
OK. The Pulse Width will be calcu-
lated automatically and displayed
on the button.

The probe frequency, Hi-pass and
Lo-pass filters are displayed for
convenience in this area.

Pulse Width button

Opens the Calculate Pulse Width dialogue box.

Tap the button to open the Calcu-
late Pulse Width window. The cal-
culation is as follows ((1 +
Frequency) + 2)

Probe

Displays transducer frequency for the calculated pulse width.

Hi Pass Filter

Shows the value of the Hi-Pass filter.

To adjust this value, Tap the filters
button.

Lo Pass Filter

Shows the value of the Lo-Pass filter.

To adjust this value, Tap the filters
button.

Calculate Pulse Width dial

box

Probe Frequency

Enter the transducer frequency in Mhz.

This is the Centre Frequency of the
probe.

OK

according to the formula ((1 / TX transducer frequency) / 2)

Executes the calculation that controls the width of the pulse used to excite the TX transducer

Digitiser Control

Sample Rate

Sets the digitiser frequency along with the Master Clock, which is set in the Global page.

To ensure a true representation of
the signal amplitude, 5 times the
probe frequency is a commonly ac-
cepted sample rate (digitisation fre-
quency)

Average

nals.

Controls averaging for the channel. For Pulse Echo channels, averaging is performed before
peak detection. This gives greatly improved performance for detecting very low amplitude sig-

Signal averaging is a software tech-
nique used to reduce random noise.
It is most often used in ToFD appli-
cations.

Bits per Sample button

Sets the bit rate at 8 or 14 bits.

Tap the button to change between 8
bit and 14 bit.

8 bit: signal will saturate at 100%
FSH

14 bit: signal will saturate at 400%
FSH

14 Bit mode provides several ad-

vantages:
e Greater dynamic amplitude
range.

e Greater visual resolution at high
zoom factor.

e Unsaturated ToFD backwall sig-
nals easier to achieve.

Amplifier Control

Gain Controls the channel’s gain.
+6dB / -6dB Increase / Decreases gain in 6dB steps
T.C.G. Curve Used to select an amplitude correction curve for the channel. The amplitude correction is dis-

played as a Time Corrected Gain
curve (TCG).

See: Time Corrected Gain (TCG) in
Appendix B for guidance on setting
up TCG and Appendix C for detailed
instructions for the wizard.
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Note: this control is used when the
curve is established manually (theo-
retical). For ‘per focal law’ TCG, use
the wizard.

Generate XLS File

Generates a record of amplitudes for each focal law for each active channel in Excel® format.

This file is located at C:\TD-
Logs\ChannelGains

Acquisition Gain (Pulse Echo/F

d Array only)

Enabled

Acquisition Gain allows the user to define an amount of gain that will be added to the base
gain during data acquisition. This feature satisfies the requirement of certain inspection pro-
cedures to apply additional sensitivity during acquisition.

This gain should not be confused
with transfer correction.

Gain Increase

Additional gain to be applied during data collection.

This additional gain may be perma-
nently removed during analysis by
selecting Remove Acquisition
Gain in the Process menu.

Auto Gain Reduction (Pocket-Scan only)

Enabled

Auto Gain Reduction (AGR) is a feature that is available to the first 20 Pulse Echo channels.
When enabled the currently displayed channel becomes a Master channel and a Slave channel
with the same configuration is automatically created. The channel number of the Slave chan-
nel is 1xx, where xx is the channel number of the Master channel.

If during data collection, data for the Master channel exceeds 96% FSH, the Slave channel is
activated with the specified reduced gain. If the data being collected by the Master is less
than 96%, then the slave channel is not activated.

Example: If the Master is channel
1, then the Slave channel will be
101.

Gain Reduction

The amount of gain reduction to apply to Slave channels.

Only applicable to Pocket-Scan vari-
ants. When enabled, if the ampli-
tude of a signal in the gate exceeds
96% FSH, a slave channel will be
enabled automatically (Ch.+100)
and the gain will be reduced by the
amount defined by the user.

Channel Tab - Probe Category

The probe page allows the user to enter or select transducers and wedges. Depending on which

Channel Tab - Probe Category - TOFD

Collection Hardware Setup 2x

Channel | Global | TCG. | Text Pulse Echo Colowrs | Stip Scan Colowrs
Channel ~ X
rcsd Gl
Probe Scan
e Compression 3 Scan Type B-Scan Parallel) v
Ulvasaric Veloety 5924 Misee SeecienDeolil|0.0 oo
o 00 o Focus Depth 0.0 mm
Delay 7767 - Cale Requiied Separation
Dffset 56.8 mm
Separation [iX] mm
Crystal Diameter i
Serial Number
Probe
Wave Type This field allows the selection of an ultrasonic wave type. Compression or Shear. TOFD inspections are normally per-

formed using compression waves.

Ultrasonic Velocity

The programmed velocity for the selected wave type within the material under inspection.

Entered in the Global page.

Probe Angle

The angle at which the ultrasonic energy is imparted into the test material.

Refracted angle.

Delay

The time taken for the ultrasound to travel through the wedge.

This value is normally calculated of-
fline by the software.

Offset

The distance from a datum on the scanner to the subsequent probes.

The datum is usually taken as the

centre of the 15t wedge. The offset
is the measurement from datum to
a subsequent wedge. If the subse-
quent wedge is trailing the datum,
then the offset is a negative num-
ber.

Separation

The distance between the TX and RX transducers.

Probe Centre Separation (PCS)

Calc Actual Separation

Opens a dialog box that allows the probe separation to be accurately measured.

The TOFD transducers must be placed on a calibration block where the material velocity and
thickness are known. Then place the cursors over the lateral wave and backwall signals on the
A-Scan display. This method of measuring the separation yields more accurate results in the
offline measuring utilities.

If this procedure is executed accu-
rately but errors still occur during
analysis, then the material velocity
is probably incorrect.

See ‘How to Measure Velocity’in
Appendix A for procedure.

Crystal Diameter

Provides a space to enter the probe crystal diameter

Used by the auto-reporting facility
and may be left blank

Serial Number

Provides a space to enter the probe serial number

Used by the auto-reporting facility
and may be left blank

Scan

Scan Type

B-Scan (Parallel) / D-Scan (Non-Parallel). This value controls the mathematical formulae used
during off-line data analysis.

In relation to a weld, Non-Parallel is
when the probes are moved along
the length of the weld (direction of
sound is at 90° to probe move-
ment) and Parallel is across the
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weld (direction of sound is the same
direction as probe movement)

Specimen Depth The depth (thickness) of the material under test.

Focus Depth The required focus depth. This value is used to calculate the required transducer separation.

The depth at which the lines of
highest sound pressure (probe an-
gle) cross.

7 Focus Depth

Calc Required Separation Determines the optimum probe separation to focus the ultrasonic energy at the specified fo-
cus depth.

(Values for Focus Depth and Probe Angle are needed for the calculation)

See ‘Calc Required Separation’ in
Appendix A for procedure.

Channel Tab - Probe Category — TOFD - Calculate Actual PCS (Separation)

[Eeain v e S P I g 5]

FaDs
(=

Tom G Taf
i W -
b semive i

L DS

A-Scan Display Cursors.

[Cursor T Coroan 2 e

=] e (1] 2] me

Calculate Actual PCS I- ==

Ultrazonic Yelocity 5330

Lateral Wave 17.470
Backusall 20.310
Test Block Thickness  E

Ultrasonic Velocity The programmed velocity for the selected wave type within the material under inspection.

Entered in the Global page.

Lateral wave Move Cursor 1 (yellow) to the a point on the lateral wave signal

The peak (+ or -) of the first deflec-
tion is a convenient point

Backwall Move Cursor 2 (cyan) to the a point on the backwall signal

Use the corresponding opposite
phase peak to that chosen for the
lateral wave.

Test Block Thickness

The wall thickness of the material through which the sound is travelling.

Channel Tab - Probe Category — TOFD - Calculate Required PCS

Tapping the Calc Required Separation button displays the Result dialogue. The dialogue box displays the Probe Centre Separation (PCS) using the follow-

ing formula: 2 x (focus depth x Tan6).

The PCS ko focus at 19,0mm with a probe angle of &0.0° is:-

65.6mm

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

19




Q TECHNOLOGY

Channel Tab - Probe Category - Pulse Echo

Collection Hardware Setup

. =]

Channel | Global | TCG. [ Text | Pulse Echo Colours | Strip Scan Colours |

Categoy.
Chanrel
Hurmber

Ficbe Parameters
wave Tye
Uiasonic Velocity 5330 MJSec
Probe Delay 000
Frobe dngle 00 .

Direction (Skew] 0000000

Ciystal Dismeter 10 mm

Serial Number C-3660

Lock &Scan
Display Channel

Skip Conection Offsets
Enabled Herizontal Offset 0.0 o
Malerial Thickness mm Vettical Offset 0.0 o
Inside Diameter

Geomelry

)| e

Probe Parameters

Wave Type

Allows the selection of Shear/Compression probes.

Ultrasonic Velocity

Ultrasonic velocity of the selected wave type. The ultrasonic velocity is configured in the Global
page, and is used to convert time to distance.

Probe Delay

This value accounts for the time taken for the ultrasound to travel from the crystal to the material
surface. The value may be determined by using the calibration procedure. The value may be dis-
played as:

See ‘Probe Calibration’ in Appendix

. mm-R (Range or beampath) B for procedure.
. mm-D (True depth)
. s (Time in microseconds)

Probe Angle

The angle of ultrasonic energy imparted into the material. The data collection software position
corrects the peak data taking into account Probe Angle, Direction (Skew), and skip.

Direction (Skew)

If the probe angle is non-zero, then the ultrasound has a direction relative a datum.
(From a top down view, 0° is on the left & 180° is on the right of the datum)

Skew:

£ o

Skew:
180°

N

Internal Radius

Internal radius of a tubular test item. Corrects the position of peak data when the Rotational tab
is selected in the Scanner Setup window.

When the probe is positioned cir-
cumferentially on the inside surface
of a pipe, the software will provide
the correct position of a reflector
based on the value provided

Crystal Diameter

Provides a space to enter the probe crystal diameter

For information only and may be
left blank

Serial Number

Provides a space to enter the probe serial number

For information only and may be
left blank

Skip Correction

Enable

Enables/Disables skip correction

Material Thickness

Thickness of the material being inspected.

If Skip Correction is selected in the
Global Page, this value is entered
automatically & greyed out. If not
then the value may be entered by
the operator.

Inside Diameter

Internal diameter of a tubular test piece.

Only available when Curved is se-
lected in Geometry.

Geometry Geometry of the material under inspection. There are two choices: Curved is only used when Curved
. Flat Surface Correction is required when
. Curved the sound direction is circumferen-
tial. (See Appendix B)
Offsets

Horizontal Offset

The horizontal distance from the test piece datum to the TX transducer datum.

Probe datum is the sound emission

point.
Horizontal Horizontal
Offset (-Ve) Offset (+Ve)

= X

Vertical Offset

The vertical distance from the datum on the scanner to the TX transducer from a top down view
perspective.

The scanner datum point usually
corresponds to the centre axis of
the 1%t wedge.

[
Vertical Off- 2
set (-Ve) A E‘ I Scan Di-
rection
v Pri
e
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Channel Tab - Probe Category - Phased Array

Collection Hardware Setup z s
Channel Global T.CG. Text Pulse Echo Colours Strip Scan Colours
Channel - Phased Array Categery:
_ 1 -+ Hardware Strip Scan Filaw Gates Filters Copy To Summary
Probe - PA-W40-5032 Wedge - WPA-W40-555 Bottom Element Offsets Probe Delay Skip Correction
Geometry Wave Type Angle Height Horizontal Delay Depth
Linear Shear ON 36.1° 11.00 mm -15.0 mm 0.0 mm Enabled 125 mm
Velodity Velodty To Diffuser Vertical Offset Geometry Int. Diameter
Configre | 3130 MiSec it 2330 MSec 4.00mm 0.0mm ok Flat
Balance Elements To Front Skew Focal La
Database oFF 55.60 mm 00° :ﬁ:ﬁf” NOT
downloaded

Probe

Geometry This field shows the selected probe geometry. 2D-Matrix is limited to 128 element systems.
The choices are:

e Linear

e 2D_Matrix

e Dual Linear

Dual Matrix (only on 128 Element systems)

Configure This button activates the Array Geometry dia-
logue box where the array parameters are en- See below: Channel Tab - Probe Category -
tered. (See Phased Array-Geometry subcategory | Phased Array — Geometry subcategory
below)

Database This button activates the Probe Selector dialogue ) . .
box where the appropriate transducer may be The user can deflng new probes or modify exist-
selected from a list ing probes in this dialogue.

Wave Type '.I'he ga\leea.t_ype used for this channel. NOTE: When using a 0° or no wedge, very little
«  Compression compression wave energy may be imparted into

pr R . the material at wedge angles greater than 24 de-
If a wedge is being used, then both compression grees. (This angle is a variable dependant on the
& shear waves are imparted into the material. " . )
The focal law generator uses this selection to fo- ﬁ;g;;tiglg’f compression waves in the wedge and
cus the desired wave type. .
Velocity Shows the velocity of the selected wave type in

the material. This value is entered in the Global
page.

Units: Metres Per Second or Inches per micro
second

Balance Elements

e Toggle between On and Off
On opens the element balancing dialog box.

Element Balancing is useful in determining if
there are any malfunctioning or dead elements.

Element balancing is a utility that:

« Determines the difference in sensitivity for
each of the transducer’s elements.

« Homogenises the array response by adjusting
the gain for each element individually.

See - 'Element Balancing’ in Appendix B for pro-
cedure.

Warning: Enabling element balancing for scan-
ning has the effect of equalising the response of
each working element however, if an element’s
natural response requires more than +12dB of
gain, no additional gain is added to that element.
Also, element balancing uses the same sign sig-
nal (when un-rectified) for all elements.

Wedge

ON/OFF

Toggles between On and Off

On enables all wedge controls.

E1 at Bottom/Top

Toggles between Bottom and Top

Select the location of the 15t element of an array
on a wedge: (i)at the bottom of the wedge (thin
end) or (ii) the top of the wedge (Thick end).
Note: most setups will have bottom selected,
and most wedge datasheets provide values as-
suming the 1t element is at bottom. **Beware:
The arrays of many transducers are not centred
in the transducer housing and parameters should
be adjusted accordingly.

Use Database

This button activates the Wedge Selector dia-
logue box where the appropriate wedge may be
selected from a list or entered manually.

e The user can define new wedges or modify
existing wedges in this dialogue.

o When a wedge is selected from the list, all
parameters are entered automatically.

e If a setup is imported from ESBeamTool, the
appropriate values are entered automatically.

Angle The angle of the wedge/probe contact surface in
relation to the diffraction face of the wedge ‘
Velocity The compression wave velocity within the wedge The longitudinal wave velocity of ultrasound in

material.

Rexolite® is approximately 2330m/second.
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Database Click to open the Wedge Selector dialogue box Wedges may be selected or modified. Additional
wedges may be entered as required.
1st Element Separation Enter the separation between dual arrays at the
1t element position WHHHHH(HHH%
ol
AT
Roof Angle Enter the vertical set angle between dual arrays
Squint Enter the horizontal set angle between dual ar-
rays

Wedge Selector Database

W Wedge Selector. o x
Wedge ID Manufacturer Probe Z{mm)  Velocity(M/s) Angle Type Ximm) Xdfmm) Y(mm) L{mm) W(mm) H(mm) Shape Dia(mm) GeoType Roof Squint Yc(mm) TxAtRight RxTxSame  Mapping *
WPAWT70-OL-IMW PHOENIX PAWT0-5L64 820 2330 0.00 HC 76.50 7450 2000 8200 40.00 4750 FLAT 0.00 SLA 0.00 0.00 0.00 NO NO TYPE1
WPA-W40-555 PHOENIX PAWA40-5L32 11.00 2330 36.10 Plain 5560 5360 2000 6200 40.00 3350 FLAT 0.00 SLA 0.00 0.00 0.00 NO NO TYPE1
WPA-W20-555-IMW PHOENIX w20 700 2330 3.0 IHC 2030 2000 2000 2500 40.00 1550 FLAT 0.00 SLA 0.00 0.00 0.00 NO NO TYPE1
PA-WBRA-60S PHOENIX PA-WBRA-7.7L16 4380 2330 3850 IHC 16.40 16.40 0.00 30.00 30.00 13.00 AOD 6030 SLA 0.00 0.00 0.00 NO NO TYPE1
SPWZ3-N555 OLYMPUS 5L32-PZW3 1430 2330 36.00 IHC 6040 5740 20.00 6650 40.00 0.00 FLAT 0.00 SLA 0.00 0.00 0.00 NO NO TYPE1
SPWZ3N5S55 OLYMPUS 5L32-PZW3 1430 2330 36.00 HC 60.40 5740 20,00 66.50 40.00 0.00 FLAT 0.00 SLA 0.00 0.00 0.00 NO NO TYPE1
SNW1-0L OLYMPUS NW1 20.00 2330 0.00 HC 64.50 64.50 18.30 66.00 36.50 2200 FLAT 0.00 SLA 0.00 0.00 0.00 NO NO TYPE1 v
< >
Shaow Popular Add Edit Cancel
Wedge Selector
Show Popular/Show All e Show Popular: only the last six wedges se-
lected are displayed.
« Show All: all wedges in the database are dis-
played.
Wedge Parameter Guide Sketch
Probe angle
1t
Element
1st Element N
Height (z) el
Wedge Parameters
Enabled Enables/Disables the wedge options. When the Enabled button is ena-
bled.
Bottom Element
Height The height of the lowest element in relation to the diffraction surface This is usually element 1 but could
be the last element.
To Diffuser The distance of the lowest element to the diffuser Not the front of the wedge.
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The focal law generator checks that
the upper beam does not intersect
the wedge’s diffusion face. A warn-
ing is given if an intersection oc-
curs.

To Front The distance of the lowest element to the front of the wedge All projection measurements are
made from the front of the wedge.
The focal law generator takes the
distance between the diffuser and
front of wedge into account.
Offsets
Horizontal The distance from the test piece datum to the wedge front. ‘
Horizontal i Horizontal
Offset (-ve) Offset (+Ve)
£ 1 L
Vertical The distance separate probes.

Vertical b2

Offset (-Ve) A E‘ Scan
Direction
Pri

N

Probe Delay

Accounts for the time taken for ultrasound to travel from the crystal to the material surface. The
value may be determined by using the calibration procedure.

For the phased array system this also accounts for extra delays generated by the Tx & Rx delay
values in the focal law.

See ‘Probe Calibration’ in Appendix
B for procedure.

NOTE: THE PROBE DELAY MUST
BE VERIFIED AFTER MODIFICATION
OF ANY VALUE THAT AFFECTS THE
FOCAL LAWS.

ps / mm-R

Displays probe delay value as either time (microseconds) or distance (millimetres).

mm-R : millimetres Range (Beam-
path)

Calibration Wizard

Starts the phased array wizard at the calibration/TCG section and by-passes the equipment setup
section of the wizard.

See - 'Wizard instructions’in Ap-
pendix C for a detailed procedure.

Theoretical Delay

Activates automatic calculation of probe delay.

No physical action is required. The
delay is calculated and entered into
the Probe Delay text box automati-
cally.

Note: A valid setup must be defined
to use this control sensibly.
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Direction (Skew)

Angular position of probe in relation to probe movement.
e 0° = 9 o'clock if 12 o’clock is in the primary direction of movement.
e 180° = 3 o'clock if 12 o’clock is in the primary direction of movement

12 o'clock

9 o'clock 3 o'clock

b | C-scan with Skew

Skew: H
277" eor [N

e Any compass point may be
used. The B & S scan imaging
view is perpendicular to the
sound beam.

e The C-scan image for a scan
with a designated skew will be
displayed with the actual skew
in relation to the weld centre.

This option displays a diagram that illustrates the skew angles.

Show
Skip Correction:
Enable Enables/Disables skip correction. Skip Correction is the process of

ensuring correct depth measure-
ment in the B and S scan mirror im-
ages. See Appendix B for a de-
tailed explanation.

Material Thickness

The thickness of the material being inspected.

If Skip Correction is selected in the
Global Page, this value is entered
automatically & greyed out. If not
then the value may be entered by
the operator.

Inside Diameter

Enter the inside diameter of a tube

Geometry

The geometry of the material under inspection.

Currently only Flat is available.

Offsets

Horizontal Offset

The horizontal distance from the test piece datum to the probe datum.

« Without a wedge the Probe datum
is the element at the lowest point
on the wedge (either 15t or Last).

e With a wedge the Probe datum is
the front of the wedge.

Horizontal
Offset (+Ve)

B

Horizontal ‘
Offset (-Ve)

]

Vertical Offset

The vertical distance from the datum on the scanner to the TX probe from a top down view per-
spective.

The scanner datum point usually
corresponds to the centre axis of
the 1%t wedge.

Vertical Off- Pr2
set (-Ve) A I Scan Di-
rection
Pri1
Yiod

Download Focal Laws
(F9)

Forces the software to re-calculate the focal law(s) for all phased array channels and send them to
the remote unit (UT circuitry).

Note: focal law changes will not be
displayed in the A-scan until this, or
the OK button is Taped. Apply will

NOT execute the focal laws.
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Channel Tab - Probe Category - Phased Array — Probe selection

Probe list

Details of probes stored in the probe database. This list is editable, and the user can modify or
delete existing probes or enter new probes.

Select and Tap OK or Double Tap
to select a probe. By default, only
the last 6 probes selected are dis-

played.

Show all available probes

Causes the entire probe database to be displayed.

Initially only the last 6 probes se-
lected are displayed.

Add... Opens the Add New Probe dialogue. Users can add any phased array
probe. Probe details required are
available from the manufacturers’
probe data sheets.

Edit... Opens the Edit Existing Probe dialogue.

Channel Tab - Probe Category - Phased Array — Probe selection - Add new Probe

add new Proba

|  Probe Perameters
P

Manufacturer
Probe

Frequency

X

<1

x|

Pitch(x) ~ Hements(y)  Pitch(y)
100 0 000
150 8 150
060 0 000
060 0 000
0.50 0 0.00
208 0 000

INum of Elements (N1) o
] ] o
Pitch (S1) 0.00 ()
¥ (for Matrix Probes)
Num of Elements (N2) 0
Pitch (52) 0.00 (mm)
o

Manufacturer Allows users to enter a name or displays a dropdown list of existing names.
Probe Allows users to enter a name - usually the manufacturer’s product descriptor.
Frequency Allows users to enter the probe frequency.

X

Number of Elements (N)

Enter the number of elements in a linear array or the number of elements in the X axis if a ma-
trix array.

Pitch (S)

Enter the distance between the element centres.

Y (for Matrix Probes)

Number of El ts (N)

Enter the number of elements in the Y axis array.

Pitch (S)

Enter the distance between the element centres.

Channel Tab - Probe Category - Phased Array — Probe selection - Edit Probe

Probe Parameters

Manufacturer

Probe

Frequency

HMumber of Elements (M)

Pitch (5

' {for Matrix Probes)

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

25




0 TECHNOLOGY

Manufacturer Displays the selected probe’s manufacturer.

Probe Displays the probe descriptor.

Frequency Allows users to change the probe frequency.

X

Number of El ts (N) Allows users to change the number of elements in the array.
Pitch (S) Allows users to change the distance between element centres.
Y (for Matrix Probes)

Number of El ts (N) Not currently used

Pitch (S) Not currently used

Channel Tab - Probe Category - Phased Array — Geometry

Array Geometry. El

M - The number of elements. [H]
5 - Distance betwesn element centres 1.000000 i

Ok | Cancel

N - The number of ele- The number of elements in the array. NOTE: only the connected ele-
ments ments.

S - Distance between ele- | The distance between element centres.
ment centres

Ok Queues any changes for execution by the focal law generator and closes the dialogue box.

Cancel Discards any changes and closes the dialogue box.

Channel Tab - Probe Category - Phased Array — Balance Elements

Element Balancing Procedure. E‘ E‘
Progress frogress ]
L |
Curent Gain Current Gain
Results Results
Finished 1st element - POSITIVE. ~
Element 001 - Gain=22.40 - 1
Element 002 - @ain=2382 -
Element 003 - Gain= 2367 -
Element 004 - Gain=2283 -
Element 005 - Gain=22.40 -
Element 006 - Gain=22.84 -
Element 007 - Gain=2272 -
Element 008 - Gain=22.67 -
Element 009 - Gain=2378 -
Element 010 - Gain=2354 -
Element 011 - Gain=2315 -
Element 012 - Gain=2421 -
Element 013 - Gain=2383 -
Element 014 - Gain=2370 -
Element 015 - Gain= 2450 -
Element 016 - Gain= 2437 -
Element 001 - +0.00
Element 002 - +1.52
Element 003 - +1.27
Element 004 - +0.43
Element 005 - +000
Element 00E - +0144
Element 007 - +032
Element 008 - +0.47
Element 009 - +1.38
Element 010 - +1.14 )
Element 011 - +0.75
Element 012 - +1.91
Element 013 - +1.59
Element 014 - +1.30
Element 015 - +210
Element 016 - +1.97
v
Stai | Stat Seve 0K
Start Starts the Element Balancing procedure. See - 'Element Balancing’ in Ap-
pendix A for procedure.
Save Saves the Element Balancing data to a delimited text file The data can be converted into a
spreadsheet or other format and
used to generate a graphical record
of probe performance.
oK Closes the Element Balancing Procedure dialogue box
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Channel Tab - Strip Scan Category

Collection Hardware Setup

Channel | Global| TCG. | Test | Pulse Echo Colows | Stip Sean Colours
Categom.
Charinel - Lock &5
Nl 1 2] [Herdware] [_Prabe | [Stip Scan] [ FLaw | [ Gates ][ Fiters | bk sl
Channel Type. Raat Geometry Detection Detect Sizing. [Global)
[1= Text Line —"— [Emmmm ~ |1 = Enable O Eval A0 |6 [000 |7 [Record |
m oo 5 Minar Chanrel
p Stream -
S || Rec2 5 B [1.00 | «T [NotAcceptable ¥ |_
Min Threshold (%) 3 Recd @12 |8 [050 |¢T ot ccentatie v [l <5:\‘ Colour Boxes
3 Text Line F4 v Fige Info (Global) Rec 4 4 dB |0.00 [T  MotAcceptable | .
Thickness (] 150 |mm Recs [ & T |_
Bieam Spread
Compernaton [00|mm
Strip Scan: e PHASED ARRAY & PULSE
ECHO ONLY.
. Activated by selecting the Strip
Scan tab in Scanner Setup.
Ch | Type
1st Text Line Selects what the channel is used for:
(Type) . Zoned
. Volumetric
. Couplant Check
(Zone) Only applicable when the channel type is zoned. Each channel can only have one associated zone

Each zone could however have mul-
tiple associated channels

2nd Text Line (Stream)

Selects the location of data relative to the weld and product flow
. Up Stream
. Down Stream

Stream = Product flow

Min Threshold (%)

Amplitude threshold that triggers automatic evaluation.

31 Text Line
(Label)

Each zoned channel may have a user defined label that describes which part of the weld the chan-
nel is looking at. E.g. “Cap”, Root”, etc.

When a setup is imported from
ESBeamTool Zonal the zone labels
will be allocated by automatically.

Edit Labels

Allows the operator to edit the table of label text.

Root Geometry Detection

Enable

Enables/Disables root geometry detection.

Root geometry detection is effected
by following the operator defined
Minimum Overlap rule.

Mirror Channel

Specifies an identical channel that is aimed at the same zone from the opposite direction.

Min Overlap

The distance by which the beam centre crosses the weld centre. Any signal that appears before or
after the entered value is regarded as a defect

.-, Overlap

£ X

Outside overlap

N boundary=
& Defect

Inside overlap
boundary =
No Defect

Check Overlap

This button activates the Root Geometry Overlap Check dialogue box.
(See Root Geometry Overlap Check subcategory below)

Pipe Info (Global)

Thickness (T)

Material wall thickness. May be automatically entered by the system or manually entered by the
user.

If a Skip Correction value is entered
in the Global tab, then this value is
automatically displayed & the text
box greyed. If not then the value
may be entered manually. The
manually entered value affects all
channels.

Beam Spread

Comp

Specifies the beam spread value

Defect Sizing (Global)

Eval

Enables an automatic data recording threshold to be established, expressed as:
Indication lengths relative to wall thickness then signal attenuation relative to an amplitude refer-
ence level.

(See Strip-Scan Indication Grouping subcategory below)

REC x Enables automatic data evaluation thresholds to be established expressed as: This table facilitates the defining of
(x=2to5) Indication lengths relative to wall thickness then signal attenuation relative to an amplitude refer- a recording and acceptance hierar-
ence level. chy according to a Code Acceptance
The result of the evaluation may be designated Record or Not Acceptable. Criteria. e.g. EN 17:12 or other ECA
Grouping This button activates the Strip-Scan Indication Grouping dialogue box.

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

27




0 TECHNOLOGY

Colour Boxes

Allows colours to be defined corresponding to the recording levels.

The colours will be displayed as a
filled area within the Time-of-Flight
(TOF) trace in each time and ampli-
tude strip. This enables instant vis-
ual evaluation according to the ac-
ceptance criteria. See Adjusting
Colours & Depth-a-ii in Appendix A
for instructions.

Channel Tab - Strip Scan Category - Edit Labels

Strip Scan Labels.

Label 1 [None,

Labeiz [
Labela [
Labeld [
Labels [
Labels [
Label? [
Labels [

Cancel

[
Labels |
Labetto [
Labeltt [
Labeltz [
Labeltz [
Labelta [
Labels [
Labetts [

Label x Enter the desired zone label X=2to 16

oK Stores the labels for use in the zone setup Tap the 3" text line in the Strip
Scan page to view labels.

Cancel Cancels the operation & closes the dialogue.

Channel Tab - Strip Scan Category — Root Geometry Overlap Check

Root Geometry Overlap Check.

x

Channe Channel
[t Al A2 [z
Axial Offset I Axial Offset
-51.0 51.0
Leq | 1 Leg | 1
al f24.7 a2 [18.3
Overlap -59.0
Indication | Defect,
Channel The channel and its mirror that are being checked.

Axial Offset

The distance from the test piece datum to the TX probe datum.

o Pulse echo probe datum = the
sound emission point

« Phased Array probe datum =
the element at the lowest point on
the wedge (either 1t or Last).

S

Leg Displays the reflected skip in which the signal is located

Al, A2 Displays the range to the signal for each probe

Overlap Displays the distance of the amount by which the two opposite beams overlap.
Indication Displays either Defect or Root based on the overlap criteria.
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Channel Tab - Strip Scan Category — Strip-Scan Indication Grouping

Strip-Scan Indication Grouping.

W {Same Zone & Stream).

Enable Z Grouping v (Adjacent Zones, Same Stream).

Curmulative length,

Enzbls

Min Separatian,

dx Dynamic || 200,0 % Lmax
dr (ToF) | Enabled *||S0  mm

Far any lenath of weld equalto | 6.0 x T, the

30.0 % of this length, for level |-6.0  dB.

indications above the recording level, shall not exceed

maximum cumulative length of all individually acceptable

Min Separation,

i Absolute: ~||200.0 mm

dr (TaF) -||5.0 mm

Q TECHNOLOGY

Enable X Grouping

Enables defect grouping in length, evaluated within the same weld zone and on the same side of
the weld.

Enable Z Grouping

weld.

Enables defect grouping in length, evaluated in adjacent weld zones and on the same side of the

Min Separation

Dx Evaluates grouping criteria based on defect proximity using: Dynamic: Distance between adja-
e Dynamic cent defects based on a % of the
e Absolute length of the defects (% Lmax).
Absolute: Distance between adja-
cent defects based on a fixed length
(mm).
Dr (ToF) Evaluates grouping criteria based on defect proximity using beam path distance.

Cumulative Length

Enable

Enables/Disables cumulative length evaluation.

The acceptance criteria are entered
into the three text boxes based on
the amplitude and length of defect

in a given length of weld.

Channel Tab -

Focal Law Category (F-Law)

Collection Hardware Setup

Channel Global T.CG. Text Pulse Echo Colours Strip Scan Colours
Channel - Phased Array il
— 1 + Hardware Probe Fdaw Gates Filters. Copy To Summary
Tx Control Rx Contral Focal Law Control Focus Control
First Actve Frst Active Beamset i, Angle Focus Mode Tx Focal Range (mm) =
— — — — r e e an
— 19 —+ — 4 | Sectorial | — | 400 | 4+ Half Path ‘ — | 1000 | 4 | Balancng
L Disabled
Mumber of Active Number of Active Angle Step Max, Angle Rux Focal Range (mm)
= 64 =+ = 64 + | — 1.0 + — 100 | + — | 1000 | 4
Dynamic
Element 1 connection Element 1 connection Foausng
- 1 + —_ + | Disabled Dambcad
Cancel
Tx Control
First Active The first active Transmit element in the array

Number of Active

The number of elements used for transmitting.

Element 1 connection

Where element 1 of the Tx transducer connects to the system.

This value is either 1(for connector#1) or 65 (for connector #2)

e When the same probe is used for Tx & Rx, the value is the same in the Rx Control.
o When separate Tx & Rx probes are used then the values will be different (1 & 65)

RX Control

First Active

The first active Receive element in the array.

Number of Active

The number of elements used for receiving.

Element 1 connection

This value is either 1(for connector#1) or 65 (for connector #2)

e When the same probe is used for Tx & Rx, the value is the same in the TX and Rx

Controls.

When separate Tx & Rx probes are used then the values will be different (1 & 65)
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Focal Law Control

Beamset

Choose a beamset from the drop-down list:

e Single A single beam at a user-defined angle will be generated.
Beam
e Sectorial A beamset consisting of multiple beams at different angles is generated from
the same aperture.
e Linear A beamset consisting of multiple beams at the same angle is generated from
the different apertures moving progressively along the array.
e Linear The aperture is stepped progressively along the array. One beam is generated

Spread from each step of the aperture.

Uniform - The first beam and the last beam are always the user defined lowest and
highest angles. The more steps, the more angles between user defined lowest
and highest.

e Linear The aperture is stepped progressively along the array. The number of always
Spread remains static across the entire array (e.g., 40°-50° will have 11 beams if the
Com- angle step is 1;i.e., 1 angle per step).
pound Regardless of the number of user-defined aperture steps, the number of

beams remains the same and are divided among the steps.
There may be more, or less than one beam per step however the total number
of beams remains the same.

o TFM Enables Full Matrix Capture mode and software controls to define TFM param-
eters and display live TFM data.

Choosing a beamset will display different text boxes and labels appropriate to the
parameters of each selection. (See Beamsets section below for more detail)

Total Focus Method (TFM) is the synthetic focussing of phased array beams
within each pixel of a defined diagnostic grid in an inspected part.

Focus Control

Focus Mode

Changes the way focus is calculated. Clicking the button changes the focus Mode.
The focus mode only affects channels that have multiple focal laws, i.e., Linear and all Sectorial beam-
set variations.

The focal law generator supports 3 different focus modes:
*Half Path

*True Depth

*Projection

Half Path True Depth Projection

—_——_Y_

Depending on the focus mode selected the focal value fields in the Tx & Rx dia-
logue areas will change to Focal Range (mm), Focal Depth (mm) or offset to Verti-
cal (mm)

If focus is not required, then set the Focal Range/Depth/Offset fields to a value in
the Far Field.

The illustrations on the left show the plane of measurement at the focal point/s
of each focal law. Half Path is measured from the centre of each beam where it
refracts into the test material at the refracted angle; True Depth is measured
from the surface of the test piece and Projection is measured from the front of
the wedge.

To determine the approximate end of the Near Field use the simplified formula
A2
N—
4x2
Where: A = aperture length

_ Material velocity

Probe frequency

Dynamic Focusing

Enables or disables dynamic focusing.

Half Path Projection

True Depth

Using Dynamic Depth Focus (DDF) effectively extends a point of focus to a focal
zone.

When enabled, entry of min/max focus points is required. The focal law genera-
tor creates Rx delay laws that enable the system’s hardware to dynamically
change the delay laws for each element sample-by-sample in real time.

Note: Focusing (including DDF) is only possible in the Near Field of an ultrasonic
beam.

To determine the approximate end of the Near Field, use the simplified formula
A2
N—o
4x2A
Where: A = aperture length
Material velocity
" Probe frequency

F-Law Balancing
ENABLED/DISABLED

Opens the Focal Law Balance dialogue.
The status of the procedure is displayed on the button.

This is an alternative procedure to ensure amplitude correction (balancing) across
focal laws for a given reflector. Primarily, Angle Corrected Gain is executed as part
of the TCG procedure in the phased array wizard.

Download F-Laws

Executes changes made to setup parameters that effect focal laws.

Multiple changes may be made before executing the changes in the system hard-
ware, Using the Download F-Laws button has the same effect as using the OK
button without closing the window.

Channel Tab - Focal Law Category - Beamsets

Single Beam

Sectorial

* Linear

Linear Spread Uniform

Linear Spread Compaound

TFM

Beamset drop-down list

Selecting a beamset from the Beamsets drop-down menu will result in appropriate options being displayed in the Focal Law Control area.
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Focal Law Control
Beamset

Single Beam

Single Beam selected

Focal Law Control

Focal Law Control

Tx Angle
Beamset Min. Angle.
0.0 I
Sectorial - | 400 | +
Rat Angle '
00 Angle Step . Max. Angle i
' = 10 || |— | 65.0 | +

Sectorial Beamset selected

Focal Law Contral

Beamset Min. Angle . Beamset Min. Angle
Linear Spread Uniform ‘ — | 400 |+ Linear Spread Compound 400
Angle Step Max. Angle
Index Points. Max. Angle
1.0 65.0
—| 2 [+][=] &0 [+]
End Element
Stride
T 64 25
= « B8

Linear Spread Uniform

Linear Spread Compound

TECHNOLOGY

Focal Law Control

Beamset _ TxAngle
Linear — ‘ 0.0 =+
_ IndexPonts, Rx Angle
— 2 -+ — 00 | 4+
Stride
— 1 =

Sectorial Beamset selected

Focal Law Control
Beamset Capture Mode

TFM Full Matrix

Tx Index Points. Rox Index Points.

64 64
Stride Rx Stride
1 1
TFM

Focal Law Controls

Angle Step

Enter an angular step in degrees

Sectorial and Linear Spread Compound beamsets

Stride

Enter the number of elements to skip between index movements

Linear and TFM (changeable in Custom capture mode only) beamsets

Index Points

Enter the number of steps the aperture will make

Linear and Linear Spread Uniform beamsets

Capture mode

Toggles between Full Matrix, Half Matrix and Custom

Full Matrix — Pulses on all elements individually in sequence. Receives on all ele-
ments simultaneously.

Half Matrix - Pulses on every second element individually in sequence. Receives
on all elements simultaneously.

Custom — User enters the number of sequential elements to pulse and the num-
ber of elements to receive simultaneously.

TX Index Points

Enter the number of elements to pulse individually in sequence

Only available in Custom TFM capture mode.

RX Index Points

Enter the number of elements to receive on simultaneously

Only available in Custom TFM capture mode.

Tx Angle Enter the Transmit angle Single and Linear beamsets.
Rx Angle Enter the Receive angle Single and Linear beamsets.
Min. Angle Enter the minimum beamset angle Sectorial, Linear Spread Uniform and Linear Spread Compound beamsets
Max. Angle Enter the maximum beamset angle Sectorial, Linear Spread Uniform and Linear Spread Compound beamsets

End Element

Enter the last element for the beamset

Linear Spread Compound beamset

Channel Tab - Focal Law Category — Beamsets — TFM

Detailed information is contained in the document User Guide -FMC-TFM.

Collection Hardware Setup ? X
Channel Global T.C.G. Text Pulse Echo Colours Strip Scan Colours
Channel - Phased Array categary.
1 Hardware Probe Strip Scan Flaw Gates Filters Copy To Summary
Tx Control Rx Control Focal Law Control Inspect Area (mm)  — Amplitude Fidelity Beam Mode
First Active First Active Beamset Capture Mode Top 0.0 Horizontal | A /2.1 Tx:T Rx: T
1 1 ™ Full Matrix Left 0.0 -24.3d8
Width 40.0 Vertical Al21
Number of Active Number of Active Tx Index Paints. Ry Index Points. Heigh 0.0 24.3d8
1 1 64 64 Image Control
Width 256
Element 1 connecti Element 1 connecti Stride Rx Stride Height 255 . .
1 1 1 1 Mask off Parameters Flaws
Cancel Apply Help
Collection Hardware Setup (with TFM | d)

Capture Mode

Capture mode

Toggles between Full Matrix, Half Matrix and Custom

Full Matrix — Pulses on all elements individually in sequence. Receives on all ele-
ments simultaneously.

Half Matrix - Pulses on every second element individually in sequence. Receives
on all elements simultaneously.

Custom — User enters the number of sequential elements to pulse and the num-
ber of elements to receive simultaneously.

Inspect Area (mm)

Dimensions of the Area of Interest (ROI) is displayed in this information block.

Top - Zero is located at the scan surface.
Left — Zero is located at the position of the 1% element

Image Control

1. Pixel count for the Width and Height of the ROl is displayed in this information block.
2. Mask - Displays the On/Off status of the mask

Raw TFM data is unrectified and displays both negative and positive peaks, Mask
converts the RF signal to a rectified signal by using the Hilbert Transform.

Amplitude Fidelity

Grid coarseness (1/x) and resultant Amplitude Fidelity in dB are displayed in this information block

Amplitude Fidelity is the criterion used to ensure peak amplitude in each pixel of
the grid is preserved within a certain tolerance across all grid pixels.

Beam Mode Wave m?de (Longitudinal or Transverse wave) for each transmit and receive leg are displayed in this Examples: L-L, T, TT-TT, TT-LL
information block.
Edit Parameters Opens the TFM Inspect Region Configuration window All TFM parameters are selected here

Download F-Laws

Executes changes made to setup parameters that effect focal laws.

To execute TFM parameter changes, use this button.
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B| TFM Inspect Regien Configuration X
Inspection Area Image Size Beam Mode Amplitude Fidelity
T T Horizontal Wertical
Rectangle 256 x 256 R T Af2.1 A2
-24.3dB -24.3dB
Top Left Image Width Amplitude Scaling
Update Auto
=] oo [] [=] o e [
x4
Height Width Image Height
40.00 40.00 256 Cancel

TFM Insp Region Configuration

Inspection Area

Rectangle Currently not in use.

Top Enter the depth at the Top of the Region of Interest (ROI) e The default value is 0. Zero (0) is located at the test surface.

e [f the +/- buttons in the window are used, the Height value is increased or
decreased in the opposite direction by 1 each time the button is pressed. If
the value is typed, then the Height value remains the same.

Height Enter the distance from top to bottom of ROI If the +/- buttons in the window are used, the Top value is increased or decreased
in the opposite direction by 1 each time the button is pressed. If the value is
typed, then the Top value remains the same.

Left Enter the location where the Left side of the ROI starts within the volume of the test material. e Thedefault value is 0. Zero (0) is located under the 1" element.

e If the +/- buttons in the window are used, the Width value is increased or de-
creased in the opposite direction by 1 each time the button is pressed. If the
value is typed, then the Width value remains the same.

Width Enter the distance from left to right of ROI If the +/- buttons in the window are used, the Left value is increased or de-
creased in the opposite direction by 1 each time the button is pressed. If the
value is typed, then the Left value remains the same.

Image Size

Button (pixel density)

Toggles between 128x128, 256x256, 512x512 and Custom

o Selects the number of pixels in the ROI grid.
e Custom allows the user to type precise values which sids accurate determina-
tion of Amplitude Fidelity.

Image Width Displays number of pixels in the X direction across the ROl When Custom is selected, these values are entered by the user.
Image Height Displays number of pixels in the Y direction across the ROI When Custom is selected, these values are entered by the user.
Beam Mode
Txa/Rx:y, Opens the FMC Beam Mode Control window. Longitudinal (L) and Transverse (T beam modes for TX & Rx legs may be selected

Amplitude Scaling

Toggles between scaling values of x1, x2, and x4

The software uses softgain to scale the base gain by the factor chosen. This al-
lows use of lower gain to achieve the same amplitude.

Amplitude Fidelity

Horizontal Grid coarseness (1/x) and resultant Amplitude Fidelity in dB are displayed in this information block Amplitude Fidelity is the criterion used to ensure peak amplitude in each pixel of
the grid is preserved within a certain tolerance across all grid pixels.

Vertical Grid coarseness (1/x) and resultant Amplitude Fidelity in dB are displayed in this information block Amplitude Fidelity is the criterion used to ensure peak amplitude in each pixel of
the grid is preserved within a certain tolerance across all grid pixels.

Update Forces amplitude fidelity calculation and updates the information blocks

Auto Not currently in use

FMC Beam Mode Control.

Preview

Tx
No. of Legs
R

leg1 L

Leg2

Leg 3

Leg 4

Leg s

Leg6

R

Legi

Leg2

Leg 3

Leg 4

leg s

legs

oK

X

Cancel

FMC Beam Mode Control

Preview

Not currently in use

Tx and Rx
No. of Legs | Select the number of legs to process from the + 7- buttons | Up to 6 legs may be processed.
Leg | Toggle betweenLand T | Choose Longitudinal or Transverse wave modes
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Channel Tab - Focal Law Category - Focal Law Balancing

B AGR Technology Design - Advanced Ultrasonic Inspection System. _Battery Power, = 100%. [BEE

Stop Reset Clear Caleulate +2d8 dB

M Focal Law Balance EBEX
/
FL 0
| |
AScan (Ch1,FL43  @61.0° PhA46.8% S5an ¥ - ¥ - @ - R - A - !
Gain = 24.00 dB, (Ref Gain = 32.00 dB, -5.00 dB)

Stop Stops the Focal Law Balance procedure and closes the window If a gain correction was calculated,
Tapping Stop will activate the cor-
rection. To remove the correction,
Tap Reset and then Stop.

Reset Clears the echo dynamic & scan images and resets the gain values

Clear Clears the echo dynamic image

Calculate Causes the software to calculate and store the adjusted gain values. Once calculation is

complete, a gain correction curve is displayed on the echo dynamic image and the cor-
rected gain is displayed in the scan image.

+2dB Allows gain to be increased in 2dB steps

-2dB Allows gain to be decreased in 2dB steps

Channel Tab - Gates Category

In TDScan the term ‘gate’ refers to a defined data acquisition area on the time base. A secondary function of the gate applied when acquiring thickness data,
e.g., corrosion mapping is the amplitude above which data will be acquired.

The Gates page is used to define the behaviour of the gate or gates.

When acquiring data in Superview mode, only the position of the gate on the time base has any relevance: all a-scans within the gate range are saved. Data
display parameters may be adjusted in analysis mode.

Channel Tab - Gates Category — TOFD

Collection Hardware Setup

Chanel | Global | D.AC. | Text | Pulse Echo Colous | Stip Sean Colours |

Cateqory.,

Channel . e
e [ =] Hardware | probe | |_Fiaw | a7 Fies | Lok ivson 4TF CoprTo | Summary
Gate 2
I r I r

A-Scan Mode A-Scan Mode A-Scan Mode
Peak Made Peak Made Peak Made

Start (] Start =S Start =
width R width s Width =1
Threshold — % Threshold o Threshold o

oK | Cancel | Apply |

TOFD channels only have 1 data collection gate, and are drawn in RED on the A-Scan display.

[ start [ This is the start of the data collection data [ Measured in microseconds(us) |
[ width | This is the width of the data collection gate | Measured in microseconds(us) |
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Channel Tab - Gates Category - Pulse Echo

Collection Hardware Setup

Chanel | Global | D.AC. | Text | Pulse Echo Colous | Stip Sean Colours |
& ] Categary .
[+ -
e = Hardware‘ Probe | ‘ ‘ Gates | Filters ‘ g;;;sé::mel [  CopyTo | Summary
Peak Time
Gate 3
LF Trigger [ 1LF Trigger Sewp/ Enabled r r
A-Scan Mode [ Abways - A-Scan Mode A-Scan Mode
Peak Mode  [First - Thinnest - Peak Made Pesk Mode
Start 1005 = [mm - Start = mm Start = mm
Width 4381 — mm it = mm Width = mm
Threshold @ = % Threshold — % Threshold — %
Test
oK Cancel | ‘ |
Enabled The enabled check boxes have the same functionality in each gate; it enables/disables the given gate.

The gates run sequentially, therefore, if gate 2 is disabled, gate 3 is also disabled.

I/F Trigger (Gate 1
only)

This places gate 1 into interface trigger mode.

Under normal operation (not I/F trigger), all timing is referenced from transducer excitation. How-
ever, in I/F trigger mode all time is referenced from the first signal that rises above the detection
threshold of gate 1. This affects the timing of gates 2 & 3, plus the start of the DAC curve. I/F trigger
is used for immersion system only.

Note: The must be a clear sepa-
ration between the trigger signal
and subsequent signals for accu-
rate measurement to be possible.
Therefore paint thickness meas-
urement and similar thin coating
monitoring may not be possible.
See ‘I/F Trigger Setup’in Appen-
dix B for procedure.

I/F Trigger Setup

When selected, the couplant velocity is used to convert time to distance. The couplant velocity is en-
tered in the Global page.

Useful for emersion testing:

e When the A-scan window is
used to measure the distance
to the interface signal through
the couplant.

e When the data views are set
to display the interface. This
view could be used for meas-
uring tube ovality when a cen-
trally located internal scanner
is used. See ‘I/F Trigger
Setup’ in Appendix B for pro-
cedure.

A-Scan Mode This field controls A-Scan data collection:
. A-Scan collection disabled.
. An A-Scan is collected each time the scanner moves by the collection
. step.
An A-Scan is collected each time the scanner moves by the collection step
if a signal is breaking the gate’s threshold.
Peak Mode The peak mode specifies what peak data the gate is to collect:
Off i No peak data is collected.
All peaks............ All the peaks in the gate are collected (Max = 16 peaks per gate)
First..oooovvcennes The 1st peak in the gate is collected. Subsequent peaks are ignored.
The system stores peak data at an operator defined distance (collection step).
First — Thinnest... However, within the collection step, a particular transducer may have been
excited many times, and thus many depth readings taken. In this mode, the
software only stores 1 depth reading (the thinnest) within a collection step.
First — Thickest.... Same as First-Thinnest except the thickest reading is stored.
Between............... The difference between the 1st and 2nd peaks in the gate is calculated and No calibration is needed for this
stored as the depth/thickness. mode (0 is known) however accu-
racy is dependent on the correct
Between - Thin- The difference between the 1st and 2nd peaks in the gate is calculated and material velocity.
nest.. stored as the depth/thickness. (See First — Thinnest).
Between - Thick- The difference between the 1st and 2nd peaks in the gate is calculated and
est. stored as the depth/thickness. (See First — Thickest).
Loss of signal ...... If there is no signal in the gate, the loss of signal colour is drawn in the B, C,
and D scan views. (See Pulse Echo Colours page).
Start This is the start of the data collection data. (uS/mm)
Width This is the width of the data collection gate. (uS/mm)
Threshold To be collected as a peak, the signal must rise above the threshold level.
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Test The test button opens the gate test dialog box.

Provides a table that displays
Time, Distance & amplitude for
each peak in the gate that breaks
the threshold.

Channel Tab - Gates Category — Test (Pulse Echo and Phased Array)

Peak Humber Time (48] Distance fmm] | Ampliude (%]
1 7049 =4 29
2 15729 503 EE
3 23569 73 05
[ 31459 1020 574
5
5
7
8
3

10

n

12

B

14

15

G

7

The table provides numeric information about the signals that are in the gate and break the threshold.

Channel Tab - Filters Category

Collection Har dware Setup PX

Chommel |Gl | DAC.| Tt | P Echo Cours | Stip Sean Colous |

| Fiow | ates | Fies | bocknsen o ComTo| Sumay

o FSRX

Categor.

frerel I =] | Haware| Probe |

Flrs Band Pass Filer Rectle
Low Pass. Probe Centre Frequency Mode:
<0 = e—
HighPass il e
T & rr— [soowme =
05t010.0 MHz
Lo ] o | \

Collection Har dware Setup (@3]

Chomnel | Giobal | DAC.| Tt | Fuls Echo Colous| Stip Sean Colos |

o
Sl ]| | prte |

| Fraw | Gates | s | bk s o ComTo| Sumay

High Pass Fiter

FSRX II
Firs Band Pass Fite Rectie
Low Pass. Probe Centre Frequency Mode:
[rocowHz [Favae =

[o5 e

1]

T ] coea | \ \

High/Low pass filters are used to limit the frequency response of the instrument, and thus improve the signal to noise ratio. Depending on the system, either

Band-Pass Filters or Hi/Lo Pass filters are available.
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Filters (Pocket-Scan, TD- Scan & FocusScan RXII)

lows higher frequencies to pass through.

Low Pass The low pass filter blocks frequencies greater than the selected value, and al-
lows lower frequencies to pass through. Low Pass
Filter
-
Low Freduéndy * High
High Pass The high pass filter blocks frequencies lower than the selected value, and al-

Hi Pass Fil-
ter

T T eeaeney | > vlon

Band Pass Filter ( TD Handy-Scan & FocusScan RX)

Probe Centre Frequency

Choose the dominant frequency of the probe

Filter The probe centre frequency determines a band of frequencies that are al- | s
lowed through and blocks frequencies above and below the band. The choices Band Pass B oass
are:
. Narrowband
. Wideband (centre frequency to lowest available frequency) /
. Broadband / \
[TTTTTTTTIT L] .H
Low High
Rectifier
Mode Raw ultrasonic signals are bi-polar (have both +ve and -ve components). The Disable displays an un-rectified (RF) wave-
rectifier makes the signals uni-polar (+ve or -ve only). The choices are: form.
. Disable Displays an unrectified trace.
. Full Wave Displays an rectified trace.
. /2Wave Positive
. 2Wave Negative
Filter

Controls the post rectifier filter. This has the effect of smoothing the jagged
edges produced by the rectification process.

Note: over filtering may reduce resolution.

Global Page

Collection Hardware Setup |

Channel | Global | TCG. | Text

Clock Control

Master Clock

H.T. Vollage

Conventionsl |50

< [

Phased niay [5p

PRF.
FRF 5000 3| He

PAF. [bctusl) 4854

Pulse Echa Colowrs || Strip Scan Colours

elociies
Compression  |5830
Shear 3240

Couplant 1500

Max PRF = 15000 Hz

NOTE:  The value of "PRF [Actudl]" is orly valid when the & Scan display s off.

Pulse E cho Skip Comection

MiSec 158 dlabal faterial O
hickness b
M/Sec

S Material Thickness mm

Acquisition Gain.

Use global Acquision
Gain 0

Gain Increase o8

Clock Control

Master Clock

Controls the Master timing circuit within the TD unit. This value affects the available
digitisation frequencies. There is no user definable functionality for this control.

H.T. Voltage

Conventional

Controls the voltage used to excite the TX transducer/s connected to the conven-
tional connectors.

e ToFD and Pulse Echo only.
e Values between 50 to 200 volts may be

selected.

Note: If the HT voltage is above 50
volts when the system is powered
down, a warning will appear at the next
start-up.
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e Warning: Piezo-electric crystal thick-
ness reduces with increased probe fre-
quency. Consequently, higher HT volt-
age may damage higher frequency
probes.

Phased Array

This value controls the voltage used to excite the TX elements of phased array
probes.

e Phased Array.

e Values between 50 to 200 volts may be
selected.

e Note: If the HT voltage is above 50
volts when the system is powered
down, a warning will appear at the next
start-up.

e Warning: Piezo-electric crystal thick-
ness reduces with increased probe fre-
quency. Consequently, higher HT volt-
age may damage higher frequency
probes.

P.R.F.

P.R.F.

Pulse Repetition Frequency. This is the frequency at which enabled channels are se-
quenced.

P.R.F. (Actual).

The average P.R.F every second.
Note: To obtain a true figure of the PRF obtained during data collection the A-Scan
display must be turned off.

Velocities

Compression

Velocity of compression waves within the test material.

See How to Measure Velocity in Appendix
A for guidance on calculating velocity.

Shear Velocity of shear waves within the test material. See How to Measure Velocity in Appendix
A for guidance on calculating velocity.
Couplant Velocity of the couplant in an emersion system. This value is only used for emersion test-

ing.

Pulse Echo Skip Correction

See Skip Correction in Appendix A for an
explanation of skip correction.

Use global material thick-
ness

Allows a global (all channels) material thickness value to be used. When checked
the value of material thickness in the Pulse Echo & Phased Array Probe page is over-
ridden, with the Material Thickness value in the Global page.

Material Thickness

Thickness of the material being tested.

If Skip Correction is not selected here, this
value may be entered directly into the
Probe Page of each channel individually.

Acquisition Gain

Use Global Acquisition Gain

Allows an additional gain to be entered. The system gain is increased by the value
entered for the duration of a scan when Start (F10) is Taped.

Used to satisfy certain codes that require
additional gain while scanning. This gain
can be removed off-line for analysis.

Gain Increase

Enter the additional gain value.

T.C.G. Page

Collection Hardware Setup

Channel | Global| T.CG. | Text

TCG Selection
Channel

[ B 1 Curve 1

m Gain (0]
1 [002 210
2[7] |15.00
3[] [1982
4 |11

501

210
620

| (%3] 3| 3

1245

Pulse Echa Colours || Stip Scan Colows

X

Units

mn v Calibration Wizard.
mm Gain (dB) mm Gain (dB)
Clear Al

See: Time Corrected Gain (TCG) in Appendix A for guidance on setting up TCG.

TCG Selection

Amplitude correction is displayed as a Time
Corrected Gain (TCG) curve.

Channel

Allows user to change the displayed channel.

Focal Law

Allows user to choose a focal law. The TCG values for the selected focal law
will be displayed. Only active when ‘per focal law’ values are available.

Only enabled when ‘per focal law’ TCG val-
ues are available. ‘Per focal law’ values can
only be setup through the phased array
calibration wizard.

Curve number

Allows the user to select the TCG curve to be used. Only active when the
curve is derived from the theoretical setup method.

Only one curve per channel may be se-
lected but a single curve may be refer-
enced by multiple channels.

Units

Allow units to be specified in time (uS) or distance (mm).

Calibration Wizard

Opens the phased array wizard at the calibration/TCG page

Bypasses the equipment setup section of
the phased array wizard.

Position Check boxes (1,2,3...)

Enables each position. Positions can only be enabled or disabled in sequence.

Positions and values will be enabled and
populated automatically if the wizard is
used to establish the TCG curve.

Time/Distance vs Gain pairs
(mm/ps & Gain(dB) columns)

A maximum of 15 Time/Distance vs Gain pairs may be defined. The soft-
ware linearly interpolates gain with respect to time between the specified
points.

Using TCG, the peaks are adjusted to the
reference amplitude (straight line at a
given amplitude).

Note: DAC differs in that the reference
amplitude line is adjusted to the peak
height.

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

37




Q TECHNOLOGY

[ clear All

[ Clears all the Displayed TCG values and disables the position check boxes.

Text Page

In this page the operator may enter text that is to be stored with the ultrasonic data. The title for each text field is user definable, and is also stored in the data
file. Undefined and unchecked fields do not appear on the printed output.

To access the text title set-up, select Set-up then Configuration on the menu, and select the Text Block Headings tab on the dialog box.

To change the text tiles offline, select File then Configuration on the menu, and select the Text Block Headings tab on the dialog box. To make the changes
permanent, the file must be re-saved.

Pulse Echo Colours Page (Peak Depth)

Collection Hardware Setup Zx
Channel| Global | DAL, | Tewt  Puise Echo Colours | Stip Sean Colowrs |
Test | AScan
Drawing Mode «|  MumberofCobus [32 =] Backgiound Overay [N
Min'Value [0.4 mm
1 s mm 9 [T [103 mm 17 ez i 25/l [25.0 mm R G B
2 [l 26 mm w0 1 mm 18 |03 mm 26 [l [23.1 mm
No Signal
Colour Boxes 37 mm W25 L] R o [02 o |
4 JH 48 mm 127 138 mm 207 228 i 2l [313 mm Colow Scals
5 [N 59 mm 13 [1a7 mm 21 238 mm 2o [l |24 mm e
Depth Box o 1158 mm 2T [#7 mm £l e
7 [ e mm 15[ 163 mm 230 |58 mm 31 Il 346 mm :
mport
BN i CER 16181 mm 24 [ om ] (ECE i
[ Cancel | | |

Peak Depth allows the user to measure and view graphically the material depth. (See: Adjusting Colours & Depth in Appendix A for guidance on defining

depths and colours.)

Drawing Mode

Allows the user to select the mode for onscreen colour definition of the data.

The TD-Scan software has 3 independent colour tables for converting Pulse Echo and
Phased Array data into colour images:

. Peak Depth

. Interface Depth

. Peak Amplitude

Colour tables are stored in the ul-
trasonic data files. Offline each
Pulse Echo window retains its own
independent colour tables.

On selection of the Drawing Mode,
the data will be redrawn to display
the data in the relevant mode.

Number of colours

Up to 32 colours may be selected.

The number of each colour is dis-
played to the left of its colour box.

Text Defines the text colour.

Background Defines the background colour in the data area.

AScan Defines the colour of the A-scan trace.

Overlay Defines the colour of the weld overlay. Weld overlays are defined in the
SuperView Display Control.

Min Value Depth at which measurement starts for the colour pallet. Must be less than the depth in po-

sition 1

Colour boxes

Allows the user to adjust the colour for each available position based on the Number
of Colours value.

Tap in the box to display an Edit
RGB control.

See: Adjusting Colours & Depth in
Appendix B for guidance on defin-
ing a colour pallet.

Depth boxes

Allows the user to adjust the depth for each available position based on the Number
of Colours value.

Depths may be entered directly
into the boxes or arranged auto-
matically.

See: Adjusting Colours & Depth in
Appendix B for guidance on defin-
ing depths.

RGB

Displays the selected colour numerically

No Signal

Defines the colour when no signal is detected.

Only used if the channel is used as
a couplant check channel, i.e. peak
mode for the channel is set to Loss
of Signal.

Colour Scale

Opens the Select Scale Ends dialogue.

Allows the user to define a colour
scale automatically.

See Adjusting Colours & Depth in
Appendix B for detailed usage in-
structions.

Value Scale

Opens the Select Scale Ends dialogue.

Allows the user to define the depth
scale automatically.

See Adjusting Colours & Depth in
Appendix B for detailed usage in-
structions.

Set to Gate(s)

Sets the depth scale in even steps from the beginning to the end of the gate.

If multiple gates are enabled, the
depth scale will encompass the
range of all gates.

Import

Opens the Select Scan File dialogue.

Allows the user to import a colour
& depth scale from an existing scan
file.
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Amplitude Colours Page (Peak Amplitude)

Collection Har dware Setup
Chennel| Global| DAC. | Text  Pulse Echo Calous | Strp Scan Colours |

Test | AScan [N
Backgriound Overlay I

Drawing Mode.

a 5 10 15 20 25 30 35 40 45 50 55 €0 €5 0 75 20 25 80 85 100

Import Edit

oK | Ceee) ‘ Aprly |

The PE amplitude colour table contains 256 colours and is shown in the form of a colour bar. Note: This control is used to adjust the colours of Pulse Echo and
Phased Array B, C, D & Sector scan projections. (See: Adjusting Colours & Depth in Appendix B for guidance on defining amplitude-based colours).

Drawing Mode Allows the user to select the mode for onscreen colour definition of the data. Colour tables are stored in the ultra-
The TD-Scan software has 3 independent colour tables for converting Pulse Echo and | sonic data files. Offline, each Pulse
Phased Array data into colour images: Echo window retains its own inde-
. Peak Depth pendent colour tables.
. Interface Depth On selection of the Drawing Mode,
. Peak Amplitude the data will be redrawn to display
the data in the relevant mode.
Text Defines the text colour.
Background Defines the background colour in the data area.
AScan Defines the colour of the A-scan trace.
Overlay Defines the colour of the weld overlay. Weld overlays are defined in the Su-
perview Display Control.
Import Allows colours from another PE scan file to be imported
Edit Allows the colour bar to be edited See: Adjusting Colours & Depth in

Appendix B for guidance on defining
a colour pallet.

Amplitude Colour Edit

Pulse Echo - Amplitude Colour Scale. X

0 5 10 15 @ 5 W F[m 40 4 0 85 6B B 70 75 B0 & W % 100

Ampltude 96 R255 GO BO Auto Scale Paints

Amplude = 0.0
Cex | Scale duio |

1d< 062 Amplitude = 24.8
1d¢125  Amplitude = 50.0
1d<187  Amplitude = 74.8
Id 243 Ampliude = 336

Amplitude Displays the amplitude numerically (%FSH) at the point where the mouse pointer
is located when in the colour bar.
RGB Displays the RGB values for the colour at the point where the mouse pointer is lo-
cated when in the colour bar.
Clear Clears the colour bar, and the list of Auto Scale Points.
Default Sets the default colour palette.
Auto Scale Creates a gradual colour scale between the selected points. See: Adjusting Colours & Depth in
Appendix A for guidance on defin-
ing a colour pallet.

Creating a colour scale

. Press the Clear button. This clears the colour bar, and the auto scale points.
. Next place the mouse over a point on the colour bar you wish to set the colour of and press the mouse left button. This opens the colour edit dialog box.
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Move the RGB sliders until the desired colour is created.
Repeat point 2 for each colour point. See image below

D 5 10 15 220 2 3 3H 40 45 0 % e 6 75 30 @& 3 % 100
When all desired colour points have been entered, press the Scale Auto button to create the colour scales in the colour bar.

1} 5 10 15 20 25 30 35 40 45 50 59 ED (5 70 75 80 85 90 95 100

Amplitude Colours Page (Interface Depth)

[ 73E3]
Chanrel | Globsl | DAC.| Tewt  Pulse Echo Colows | Stip Sean Colous |
Test [ Asean [N
Drawing Mode: Number of Colours [32 =] Backgound [~ Overay [
Minvale (00 mm
| PGS e 9T w70 o sPE[E0
2 (20 10l 100 mm 15 180 mm N[0 mm
SR 1 D e 1o 130 mm bl e P 5] ]
M50 mm 13 130 AW 210 mn b e FEI ) fr—
mm 4140 mm 22l 220 mm W [300  mm
? W e oEE[ES e OEE[E0 m AFEED -
o W[50 wm o [160 24 240 E2] Il FE I

ok | cees [ ey | |

Interface Depth allows the user to measure and view graphically the couplant path when performing emersion techniques and is configured in the same way
as Peak Depth. (See: Adjusting Colours & Depth in Appendix A for guidance on defining depths and colours.)

The advantage of Interface Depth is that the near surface topography of a test material may be mapped and could be useful in determining the extent of pipe
ovality during internal pipe inspections.

Drawing Mode

Allows the user to select the mode for onscreen colour definition of the data.

The TD-Scan software has 3 independent colour tables for converting Pulse Echo and
Phased Array data into colour images:

. Peak Depth

. Interface Depth

. Peak Amplitude

Colour tables are stored in the ul-
trasonic data files. Offline each
Pulse Echo window retains its own
independent colour tables.

On selection of the Drawing Mode,
the data will be redrawn to display
the data in the relevant mode.

Number of colours

Up to 32 colours may be selected.

The number of each colour is dis-
played to the left of its colour box.

Text Defines the text colour.

Background Defines the background colour in the data area.

AScan Defines the colour of the A-scan trace.

Overlay Defines the colour of the weld overlay. Weld overlays are defined in the
Superview Display Control.

Min Value Depth at which measurement starts for the colour pallet. Must be less than the depth in po-

sition 1

Colour boxes

Allows the user to adjust the colour for each available position based on the Number
of Colours value.

Tap in the box to display an Edit
RGB control.

See: Adjusting Colours & Depth in
Appendix B for guidance on defin-
ing a colour pallet.

Depth boxes

Allows the user to adjust the depth for each available position based on the Number
of Colours value.

Depths may be entered directly
into the boxes or arranged auto-
matically.

See: Adjusting Colours & Depth in
Appendix B for guidance on defin-
ing depths.

RGB

Displays the selected colour numerically

No Signal

Defines the colour when no signal is detected.

Colour Scale

Opens the Select Scale Ends dialogue.

Allows the user to define a colour
scale automatically.

See Adjusting Colours & Depth in
Appendix B for detailed usage in-
structions.

Value Scale

Opens the Select Scale Ends dialogue.

Allows the user to define the depth
scale automatically.

See Adjusting Colours & Depth in
Appendix B for detailed usage in-
structions.

Set to Gate(s)

Sets the depth scale in even steps from the beginning to the end of the gate.

If multiple gates are enabled, the
depth scale will encompass the
range of all gates.

Import

Opens the Select Scan File dialogue.

Allows the user to import colour &
depth settings from an existing
scan file.
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Strip Scan Colours Page

Collection Hardware Setup ?
Channel | Gobal | TCG. | Text | Pulse Echo Colours | Stip Sean Colours
Window Couplart Check Gio/No Go (buto Size) Zone Cursers Defect Mark-up
Background ok Go | anpide N Cusor 1 T |
Separator [N Enor NoGo  [HEENN Theshoid [T Cusor2 [T
Test [ Ungraced [N
Map Stip Colours
100 5% 50% 5% 0% 5% s0% 5% 100%
— » Ampliude 21.8%  R254 G255 B 2%
Volumetri Stiip Colour
-100% 7% 0% 5% 0% 5% s0% 75 100z
— » Ampliude Ao G- B
Import
Defaul
oK Cancel Boply Help
Map Strip Colours
10072 7% 0% 25% 0 x4 B2
AT P . | . |
Scale Amplitude - R- G- B -
Volumetric: Strip Colour
-100% 75 0% -25% 0% 25% G0%
R L . |
Scale Amplitude - R- G- B
Enter the colour number as percentage amplitude.
Fistcolowrinscale. | |% percentags np
» . N This may be ackisved by pressing the lsft mouss button with the
P Last colour in scale % ok

mouse aver the required colour with the: colour bar.

Colour Modifier Box

5% 100%
v
75% 100%
-
mport
Default
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» Up Stream (0 - 100%) »

TOFD Z1 z5

Threshold Colours
]

|

I

|
i

I

I

I

I

I

l

« Down Stream (0- 100%) «

78 z7 vl vl z7 z6 z5
ch11 | ch13 Ch14 | Ch12 | Ch10
RTE0 | F1

F1 RT 60

118%  [14.1%
23 mm |1.26 mm

127.5% 100.0%
[1.28 mm | 1.60 mm

ch2
CAP

1 g

1

S I N A

100.0% |B7.7% |118% |B6.2%
0.13 mm |0.32 mm _|0.58|mm |0.32 mm

cC No Auto

Go Sizing

[~500.0

[~1.000.0

15000

2,000.0

[Up-Zone 72013 Posttion: [1.216.0rm

[Fmpltuge: 472

[GatePos 385mm | [Tfne: 192485 [Range: 3080 mnl

|up-Zone 72013 Position: [1.451.0rm

2750 mm

Diferenc}

Map View

Thresholds

[pmpituge: 2515

[Range: 30.3mm [~ <

[BatePos 288 mm ylmé 18,768 s

Volumetric
Strips

Time Bars

Couplant Check Strip

Amplitude Trace

v

Auto Sizing Strip
Go / No Go Strip

Colours represent
acceptance criteria
thresholds

Vertical position on
strip represents
distance along
scan length

flector

flector

Expanded view of T/A Strip

The StripScan Colours page allows the user to define the colours that are displayed in the StripScan window. The 2 images above illustrate the colours
within a strip chart that may be adjusted. Note: Threshold colours in the time bars are adjusted in the Stripscan tab of the Collection Hardware Setup win-

dow.

Import Opens the Select Scan File dialogue. Allows the user to import colour &
amplitude settings from an existing
scan file.

Default Applies the system default colour settings

Window

Background Defines the colour of each object (See the illustration above to identify the elements) Tap in the box to display an Edit RGB
control.

Separator See Adjusting Colours & Depth in

Text Appendix B, Section ix, a, ii for de-
tailed usage instructions.

Couplant Check

OK Defines the colour of each object (See the illustration above to identify the elements) Tap in the box to display an Edit RGB
control.

Error See Adjusting Colours & Depth in

Appendix B, Section ix, a, ii for de-
tailed usage instructions.

Go/No Go (Auto Size)
Go

Defines the colour of each object (See the

illustration above to identify the elements)

Tap in the box to display an Edit RGB
control.

No Go See Adjusting Colours & Depth in

Ungraded Appendix B, Section ix, a, ii for de-
tailed usage instructions.

Zone

Amplitude Defines the colour of each object (See the illustration above to identify the elements) Tap in the box to display an Edit RGB
control.

Time See Adjusting Colours & Depth in

Threshold Appendix B, Section ix, a, ii for de-
tailed usage instructions.

Cursors

Cursor 1 Defines the colour of each object (See the illustration above to identify the elements) Tap in the box to display an Edit RGB
control.

Cursor 2 See Adjusting Colours & Depth in

Appendix B, Section ix, a, ii for de-
tailed usage instructions.

Map Strip Colours

Scale

Opens the colour modifier box

See Adjusting Colours & Depth in
Appendix B, for detailed instructions.

Volumetric Strip colours

Scale

Opens the colour modifier box

See Adjusting Colours & Depth in
Appendix B, for detailed instructions.

Scanner Set-up
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The tabs at the top of the dialog box allow the selection of different scanner types. The scanner interfaces are all variations on the basic single or dual axis

setup.

Scanner Setup. |

Wideo Tracking Maral Imput Rotational B S5
Single Axis ‘ XY Raster Radial Ruotational Ship Sean Long Range At S catner
AutoStop [] Positional Info | Encoder v

Primarp Asis

Curent Position

Encorker nput
Start Postion 3
o
Callection Step m

Pulsss per milmeter 1438 310000 [[Coliate |

Motar Control
Overcurent @
Disabled] EStop 0]
WeichDog @

Primary Axis Motor Control

ecel (mm/Sec?] Limis
Speed /sl [20 E:
Move To 1

Scanner Set-up - Single or Dual (X-Y Raster) Axis.

When the Single Axis tab is chosen, the above scanner interface is displayed. When XY Raster is chosen, the interface below is displayed.

Scanner Setup. ]

| Encoder 'I

Free Run

Fatentiometer
§-232

—T

Current Position

Current Position

L m

Video Tracking Manual Inout Rotational B HWSE
Single A W Raster | Radal Rctational Ship Scan Long Range Am Scamer
B Slog [ Pos Inf Circumference None v -

<
Mh Secondary Axis-

Encoder Input Encader Input
Start Position mm Start Postion mm
Callection Step mm Collection Step mm
Fuises per millmeter Pulses per millmeter
Deadband o Deadband i
Acquisiion Direction Acquisition Direction
Motor Control
Qver curent top
22overcurent @ WatchDog @
Frimay 4 Motor Control Seconday A Motor Contral
Tope Jog W W[ Tye Jog | M|
accel (wm/Sec?) |20 3 Aceel [mm/Sec?) lims 0 @ @
Speed(mm/s) 20 E Speed (mm/s)
— Mover
Move To 1 Move To |

|None

MNane

| Primary

y
Secondar

gl Scan Patern Control.

Scan Patern

Primary Raster -

Primaf r

Use 3 raster offset

Secondary Rasler
Primary Camb
Secondary Comb

Canicel

Auto Stop

When enabled, the data collection process is automatically terminated
when the scanner reaches the end of the scan.

Positional Info

Defines how distance information is recorded. There are 3 choices:

. Free Run (no positional encoder used)

Probes must be moved at a user defined
speed.

Note: it is not recommended that this
mode be used where the lengths of indi-
cations are to be measured because de-
viating from the chosen speed will
change the displayed lengths of indica-
tions.

. Encoder (positional encoder required)

An encoder provides accurate linear po-
sitional data that is recorded with the UT
data.

. Potentiometer (XY Raster only)

A potentiometer provides accurate linear
positional data that is recorded with the
UT data.

. RS232

(not used - project specific)

Circumference (XY Raster only)

are:

* None

e Primary

« Secondary

Defines the axis that will be in the circumferential direction. The choices

When the positional marker (black line)
reaches the scan distance selected dur-
ing the scanner setup, the marker will
automatically revert to the zero position.
(In reality the zero point is on the same
plane as the 360° point but the data is dis-
played on a flat plane.)

Primary and Secondary Axes

Current Position

Greyed text field - current position of the encoder in relation to zero.

This value is updated 10 - 100 times
per second.
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White text field - Allows the operator to specify the current position of
the encoder.

Zero

Sets the position for the given axis to zero.

Encoder Input

Specifies which encoder input the encoder for the given axis is connected
to.

Either Input 1 or Input 2

Start Position

The start position for the collected data.

The position, in relation to Zero, that the
system will start to collect data.

Distance/End Position

Specifies the length of the data collection area in the given axis. There
are 2 choices:

. Distance

. End Position

o Operator provides the scan distance.

e Operator provides the end position of
the scan. Useful if the operator does
not want to calculate the actual length
of the scan. But knows the desired end
position.

Collection Step

Ultrasonic data is stored each time the scanner moves by this amount.

Speed (mm/sec)
(Free Run Only)

Sets the scanning speed, in free run only.

This value is user defined.

Pulses per mm
(Encoder Only)

Sets the number of pulses per millimetre generated by the encoder. This
value may be determined by using the calibrate option.

Calibrate

Opens the encoder calibration dialog box.

See Encoder Calibration in Appendix B,
for detailed instructions.

Motor Control:

Enabled/Disabled

Enables the motor control software in the remote unit (Motion control

board).

ALL PARAMETERS MUST BE SET BEFORE ENABLING MOTOR CONTROL.

. This option is only enabled in system with an on-board drive con-
trol board: currently only the FocusScan RX RX.

Calibrate the integrated encoder/s be-
fore attempting to drive the motor/s.

Failing to do this may cause incorrect

functioning.

Movement Control
(XY Scanner only)

Opens the Scan Pattern Control dialogue box. The choices are:
o Primary Raster............cooooiiie e

e Secondary RASLEr ............c.ccooiiiiiiiiiecee e

o Primary COmD..........ccooiiiiiiiicc e

e Secondary Comb............ccoiiiiiiiii

Primary scanner movement

Li

=

—

vvyvy

Over current (Al & A2)

Warning that an over current has been detected to the scanner

E-Stop

Warning that the Emergency Stop button has been activated.

The Emergency Stop button is located
on the Keypad of the TD-Scan and Fo-
cusScan RX instruments. Its purpose is
to abruptly cut power from the drive
control system in order to stop the mo-
tion of a scanner connected to the sys-
tem.

Watch Dog

Warning that the Watchdog safety feature has activated.

The Watchdog is a hardware device in
the drive control system that periodi-
cally polls the DSP. If no response is re-
ceived it assumes that the DSP has lost
control of the system and automatically
shuts the drive control system down.

(NOTE:The motor control area only

Primary or Secondary Axis Motor Control:
becomes active when a motor is attached to either the Axisl or Axis2 sockets)

Type Motor Type, currently only servo motors are directly supported.
Accel The rate of acceleration/deceleration.
Speed The velocity at which the given axis will move.

Move To...Go

Enter a position to move to, the Go button must be pressed before the
axis starts to move.

The Current Position of the axis is dis-
played at the top of the dialog box.

Control below.

Jog Moves the axis forward/backward by 1 collection step distance.
Limits If green; limit is inactive, if red; limit is active. The scanner will not move Limit switches are usually located at the
if a limit is active. extremities of an arm (trombone) scan-
ner. This ensures that the scanner will
stop when the limit of the arm extension
is reached
Advanced Opens the Advanced Motor Control dialog box (see Avanced Motor

Scanner Set-up - Encoder Calibration

Tap the Calibrate button for either the Primary Axis or Secondary Axis to activate the Encoder Calibration dialogue box. If the PID has been enabled, a
dialogue box will appear as follows, warning that the PID will be disabled during calibration.
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Motor Drive

B

Mator drive is currently in Closed Loop mode (PID enabled).

Encoder calibration may only be performed in Open Loop mode (PID disabled). Do you wish to temporarily enter Open Loop mode to allow manual motor
contral,

Encoder Calibr

Distance [300.0] mm
Encoder Count 1} Clear Count

totor Control

S— il
Drive | 25% hd bl L

- Cancel

Distance An arbitrary, measured distance selected by the operator. The longer the calibration distance,
the more accurate the calibration.
300mm is a reasonable distance.

Encoder Count Displays the pulse count as the encoder wheel is turned

Clear Count Sets the encoder pulse counter to zero Set this value to zero before moving
the encoder for calibration.

OK Ends the calibration procedure and closes the dialogue. The pulses/mm will then be set in
the system.

Motor Control:
Drive Applied percentage drive. There are two methods to manually
drive the motor in order to move
the encoder for calibration:

* Select the % drive from the
dropdown list and tap the left or
right arrow buttons.

« Move the slider either left or right.

- 0, 0, i i
100%...0...+100% Applied percentage drive. As the slider moves further from
the centre (0) the % drive in-
creases.
A combination of both methods may
be used if desired.
Stop Cuts power to the motor and brings the slider to the zero position abruptly.

Scanner Set-up - Advanced Motor Control

Advanced Motor Control X

FID Control Paraeters Diive Control

PID Enabled Fievverse Motor Drive

Proportional Gain | 500

. Fosition Input

Inpependant Encoder [

Derivative Gan

Sample Rate Encoder

The PID Sample Fiate is common to

ALL moler centrol ais
USE Jostick Control )

A
Contol Mode v ——
Enabled - Set Speed Mode [PID Encbled)

Power Limits Enabled - “Yariable Speed Mode [PID Disabled]

Man Yoltage (V] Timeout (Seconds)

Mak. Curient (4) Timeaut (Seconds) 2.000

[ ok ] [ cancel | [SetDefauks |

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

45



Q TECHNOLOGY

PID Control Parameters:

PID Enabled

Allows the user to define a PID loop (PID = Proportional, Integral, Derivative)

PID is a mathematical method of
correcting errors in encoder posi-
tion and ensuring the accuracy of
scanner positioning. Tuning a PID
is not an exact science and a meas-
ure of experimentation may be re-
quired.

Proportional Gain

Gives fast response to sudden load changes and can reduce instability caused by
high integral gain. This gain is typically many times higher than the integral gain so
that relatively small deviations in speed are corrected while the integral gain slowly
moves the speed to the setpoint. Like integral gain, when set too high, proportional
gain can cause a "hard" oscillation of a few Hertz in motor speed.

Integral Gain

Ensures that under steady state conditions that the motor speed (almost) exactly
matches the setpoint speed. A low gain can make the controller slow to push the
speed to the setpoint but excessive gain can cause ‘hunting’ around the setpoint
speed. In less extreme cases, it can cause overshoot whereby the speed passes
through the setpoint and then approaches the required speed from the opposite di-
rection. Unfortunately, sufficient gain to quickly achieve the setpoint speed can
cause overshoot and even oscillation but the other terms can be used to damp this
out.

Derivative Gain

Can be used to give a very fast response to sudden changes in motor speed. Within
simple PID controllers it can be difficult to generate a derivative term in the output
that has any significant effect on motor speed. It can be deployed to reduce the
rapid speed oscillation caused by high proportional gain. However, in many control-
lers, it is not used.

Sample Rate

Defines the frequency at which the PID control algorithm is executed.

250Hz should be sufficient in most
cases.

Drive Control:

Reverse Motor Drive

Allows the user to reverse the drive motor polarity.

The control software assumes that
a positive control voltage moves
the motor clockwise. However, due
to differences in servo amplifiers
and motor wiring, the motor may
move in the opposite direction.

Position Input

Independent Encoder

Allows the use of an encoder that is separate from the motor axis

The motor control software nor-
mally uses the same encoder and
the axis.

Encoder

The encoder number for the motor control encoder.

Pulses per mm

Sets the number of pulses generated by the control encoder. This value may be de-
termined by the calibrate option.

Calibrate

Opens the encoder calibration dialog box.

See Encoder Calibration in Appen-
dix B, for detailed instructions.

USB Joystick Control

Control Mode

Enables Joystick control. There are three choices:
a. Disabled

b. Set Speed Mode (PID Enabled)

[ Variable Speed mode (PID Disabled)

A USB joystick can be used to con-
trol scanner movement. This is
convenient, where many small ac-
curate movements of the scanner
are required to optimise the setup.

Power Limits

Max. Voltage (V)

Maximum input voltage of the motor.

24 Volts

Timeout (Seconds)

Maximum time that the motor may be driven at full voltage.

The drive control software will be
disabled if the timeout is exceeded.

Max. Current (A)

Maximum input current (amperage) to the motor.

4 Amps peak

Timeout (Seconds)

Maximum time that the motor may be driven at full current

The drive control software will be
disabled if the timeout is exceeded.
2 seconds is reasonable.

Set Defaults

Changes the PID and Power Limits values to the system defaults

The values in the image above are
set to default.

Scanner Set-up - Arm Scanner (p-theta)

Scanner Setup.

Viden Tracking
Singedxis | % Raster |

Postional Ifo. [Potentiometer _+

Theta Avis

Manual Input

Radivs Avie

Cunent adius

Cunert Angle:

Origin
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[0 wm
T
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Collection Step

|
Radid | FRotatonal | StipScan | LongRange

Encoder Input 7 - Encoder Input 1 ) I
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Positional Info

This list box allows selection of either encoder or potentiometer position data in-
puts.

Theta (angle) Axis:

Encoder Input

Specifies the encoder/potentiometer number to be used for the angle (rotary)
axis.

Pulses per degree

This is the pulses per millimetre generated by the encoder.

Calibrate

The calibrate button opens the encoder/potentiometer calibration dialog box.
Here the system measures the number of encoder pulses over a given distance.

Current Angle

Set 0° -Sets the angle of the arm to 0°.

Set 90° -Sets the angle of the arm to 90°.
Set 180° -Sets the angle of the arm to 180°
Set 270°  -Sets the angle of the arm to 270°

Assuming the scanner is placed at the
top left of the scan area, the Current An-
gle is 180°. (See sketch below)

Radius Axis:

Encoder Input

Specifies the encoder/potentiometer number to use for the radius axis.

Pulses per degree

This is the pulses per millimetre generated by the encoder.

Current Radius

This is the current value of the radius axis. To set a new value, enter the value
and press the apply button.

Assuming the scanner is placed at the
top left of the scan area, when the probe
is at 0/0 then the Radius is the same
value as the Horizontal Origin but with
the opposite sign (+). (see sketch be-
low)

Origin:

Horizontal

Specifies the Horizontal position of the origin. The origin is defined as the scan-
ner’s centre of rotation.

Assuming the scanner is placed at the
top left of the scan area the Horizontal
Origin is the distance from 0/0 to the
pivot point of the scanner in the nega-
tive direction (-). (See sketch below)

Vertical

Specifies the Vertical position of the origin.

Assuming the scanner is placed at the
top left of the scan area the Vertical
Origin is the distance from 0/0 to the
pivot point of the scanner in the nega-
tive direction (-). (See sketch below)

Horizontal:

Current Position

Shows the current Horizontal position at the end of the arm after Polar to Carte-
sian coordinate conversion.

Start Position

The Horizontal start position of the scan area.

Distance The width of the scan area.
Collection Step The Horizontal data resolution.
Vertical:

Current Position

Shows the current Vertical position at the end of the arm after Polar to Cartesian
coordinate conversion.

Start Position

The Vertical start position of the scan area.

Distance

The height of the scan area.

Collection Step

The Vertical resolution.

Diagram of arm scanner (p-theta) setup.

A

Vertical Offset
(-value)

*In this diagram, the

g vertical offset is zero

90°
A 4
Horizontal ) )
: Offset i Dist (Hori H >
oo J = g0 . 3
Origin
v
270° Transducer
Scan Area

Scanner Set-up - Video Tracking.

(lea1u3p)
2o$ueisig

Video Tracking is a method of tracking the location of a probe using video camera signals converted into XY positional data. The location of the probe is tracked
by attaching a target to a single or twin crystal probe that is recognised by the system through the video camera image. Video Tracking is one method of
positional tracking that may be used with the TECHNOLOGY DESIGN corrosion mapping software. The TD Corrosion Mapping Kit incorporates all the hardware
required for Video Tracking and may be used with all Pocket-Scan, TD Handy-Scan, TD-Scan and FocusScan RX variants.
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Video Camera with infrared

filter on lenses

tached
Cabling
Scanner Setup. (@3]
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Videa Tracking | Manual Input Fltational & AWSE |
o Sieg I~ Posiiona Info. TackingMade  [LED -
Primaay s Secondany Axis
Curent Postion Curtent Posiion
783 mm 1070 i,
Zeto Zern
Encadt Input Encoder Input
Start Fostion 0o mm Start Pasiton [ mm
EndPostion v | [40.0 nm Erd Positon v [2000 mm
Socionsis BT e Soeciontis D e S

Targst Tracking Thiesholds

LED. Tracking Information

LED Found

Puises per milimter (4840000 Calirate.

= I =L

Diive [100.0%

Pulses per milineter (2640000 Calitnate

Black White / Grey

= Show Video Image

ampitude: [52%

Co

Cancel | | |

‘Magic’ arm

Auto Stop

When enabled, the data collection process is automatically terminated when the
scanner reaches the end of the scan.

Usually unchecked for corrosion map-
ping.

Position Info

Fixed - always encoder.

Tracking Mode

Determines the probe tracking method.
The choices are:

. L.E.D. Tracking or

. Target Tracking

L.E.D. Tracking - The target that is
used to register the probe position is an
infra-red light emitting diode (L.E.D.)

Target Tracking - The target that is
used to register the probe position is a
printed group of concentric black & white
circles. A template (Video Tracking Tar-
get2.doc) is provided in the Target folder
on the product installation CD.

Primary Axis and Secondar

Axis

Current Position

Greyed text field - current position of the L.E.D or target in relation to zero.

White text field - Allows the operator to specify the current position of the L.E.D
or target.

This value is updated 10 - 100 times
per second.

Zero

Sets the position for the given axis to zero.

Encoder Input

Specifies which input the encoder is connected to for a given axis.

No user adjustment. Primary is always
Input 3 and Secondary is Input 4.

Start Position

Start position for the collected data.

The position, in relation to Zero, that the
system will start to collect data.

Distance

Width of the scan area.

Collection Step

Incremental resolution of encoder data.

Collection step refers to the distance be-
tween each successive A-scan capture in
both the X and Y direction. (i.e. block or
‘pixel’ size).

Pulses per millimetre

Pulses per millimetre generated by the video tracking hardware.

Calibrate

Opens the calibrate dialog box. Here the software measures the encoder pulses
generated by the video tracking hardware for a measured movement.

Target Tracking Thresholds:
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Black The black threshold within the video image may be adjusted.
White The white threshold within the video image may be adjusted.
Tolerance The width tolerance may be adjusted.

As a guide use a black level of about
45%, white level at around 70% and
tolerance set at 3. These values will
change depending on the ambient light
level. Constant good daylight is best. In
low light environments use L.E.D track-
ing.

Black white / Grey

When the video window is open, the image alternates between a 256 grey scale
image or a black, white, & one grey level image. (See illustration above)

Tap the button to alternate between dis-
play modes in the video window. Set the
threshold levels for black, white and
grey in the Black and White fields.

Show Video Image

Opens the Video window.

Displays the camera image in either a
256 grey scale image or a black, white,
& one grey level image.

L.E.D Tracking Information:

Drive

[ Shows the percentage drive value used to power the L.E.D.

Amplitude

| Shows the amplitude at which the L.E.D. is being seen by the camera.

Scanner Setup.

Video Tracking

Single Avds

Auto Stop Pasitional [pfo | Encader v

Cunent Posiion
00

Encoder Input
Start Position
Distance
Collection Step

Pulses pet *

Master Enatle
Tope

Aeeel [/Sect)
Drive (%)

Move To

XY Raster Radial

Primary fis

Zen

1

a0
v| 300

1.0

16.000000 Calibrate

Molor Control
Advanced
HNone g a e

Zero position on,
active it

Find Index
Go

Scanner Set-up - Rotational.

Fotational

:
Manual Input AWSS
Stip Scan Long Range Am Scanner
Secondary fxis
Current Position
00 om | Zew
Encoder Input 2
Stan Position [T m
Distance | 5000 o
Collection Step 10 o
Pulsss pet mm 16000000 Calibiate
Molor Cartrcl
Advanced
Tipe Mone dou e
Accel [mm/Sec?) Lt @ @
Diive %) 1 Cale
Move To Go

Auto Stop

When enabled, the data collection process is automatically terminated
when the scanner reaches the end of the scan.

Positional Info

Defines how distance information is recorded. There are 2 choices:

. Encoder (positional encoder required) An encoder provides accurate linear po-
sitional data that is recorded with the UT
data.

. Free Run (no positional encoder used) Probes must be moved at a user defined

speed.

Note: it is not recommended that this
mode be used where the lengths of indi-
cations are to be measured because de-
viating from the chosen speed will cause
inaccuracies in the displayed lengths of
indications.

Primary and Secondary Axes

Current Position

Greyed text field - current position of the encoder in relation to zero.

This value is updated 10 - 100 times
per second.
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White text field - Allows the operator to specify the current position of
the encoder.

Zero

Sets the position for the given axis to zero.

Encoder Input

Specifies which encoder input the encoder for the given axis is connected
to.

Either Input 1 or Input 2

Start Position

The start position for the collected data.

The position, in relation to Zero, that the

system will start to collect data.

. In the Primary direction (circum-
ferential) the scan always starts at
Zero. The text box is greyed.

In the Secondary direction there are two choices:
. Distance
. End Position

. In the Secondary direction (axial)
this value may be manually ad-
justed.

Distance Specifies the length of the data collection area in the given axis. . In the Primary direction (circum-

ferential) the value is fixed at
360°. The text box is greyed.

. In the Secondary direction (axial)
the operator provides either the
scan distance or the end position
of the scan.

. End Position is useful if the oper-
ator does not want to calculate the
actual length of the scan. But
knows the desired end position.

Collection Step Ultrasonic data is stored each time the scanner moves by this amount. . Primary direction is in degrees
. Secondary direction is in mm or
inches.
Speed (°/sec) or (mm/sec) Sets the scanning speed, in free run mode only. . This value is user defined.
(Free Run Only) . Primary direction is in degrees
. Secondary direction is in mm or
inches.
Pulses per mm Sets the number of pulses per millimetre, inch or degree generated by . Primary direction is in degrees
(Encoder Only) the encoder. This value may be determined by using the calibrate option. . Secondary direction is in mm or
inches.

Calibrate

Opens the encoder calibration dialog box.

See Encoder Calibration in Appendix B,
for detailed instructions.

Motor Control:

Master Enabled

Enables the motor control software in the remote unit (motion control

board).

ALL PARAMETERS MUST BE SET BEFORE ENABLING MOTOR CONTROL.

. This option is only enabled in systems with an on-board drive con-
trol board: currently only the FocusScan RX RX.

Calibrate the integrated encoder/s be-
fore attempting to drive the motor/s.

Failing to do this may cause incorrect

functioning.

(NOTE: The motor control area only

Primary or Secondary Axis Motor Control:
becomes active when a motor is attached to either the Axisl or Axis2 ¢

Type

sockets)

Motor Type, currently only servo motors are directly supported.

Accel (°/sec?) or (mm/sec?)

The rate of acceleration/deceleration.
. Primary Axis = °/sec
. Secondary Axis = mm/sec

Drive % or
Speed (°/sec) or
Speed (mm/sec)

The velocity at which the given axis will move.

The text will change depending on the PID settings in Advanced Motor

Control:

. PID is disabled = Drive %

. PID is enabled = Speed (°/sec) in the Primary axis or Speed
(mm/sec) in the Secondary axis

Move To...Go

Enter a position to move to, the Go button must be pressed before the
axis starts to move.

The Current Position of the axis is dis-
played at the top of the dialog box.

Jog

Moves the axis forward/backward by 1 collection step distance.

Zero position on active limit

Re-defines the Zero position each time the appropriate limit switch is ac-
tivated.

The zero position for each scan revolu-
tion may migrate over a distance result-
ing in positional inaccuracy. A limit
switch ensures this does not occur by
triggering the zero position correctly for
each revolution.

Control above).

Find Index Currently inactive
Limits If green; limit is inactive, if red; limit is active. The scanner will not move Limit switches are usually located at the
if a limit is active. extremities of an arm (trombone) scan-
ner. This ensures that the scanner will
stop when the limit of the arm extension
is reached
Advanced Opens the Advanced Motor Control dialog box (see Advanced Motor

Scanner Set-up - Data Display Protocols when using Rotational Scanner

When the Rotational scanner tab is selected the TD-Scan software changes the way data is displayed to accommodate the complexity of determining reflec-
tor position. The sketch below illustrates how this is achieved.
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Target

Probe Angle

Internal Radius
Irad

Skew Angles

Each view displays data from 1 channel. A drop-down list at the top left of the C-Scan view facilitates easy changing of displayed channels.
. Channels with skew angles of 90° and 270°.

o B-Scan image:
- Displayed as a volume corrected.
A-Scans at the edge of the image wrap round at 0° & 360°.
Vertical scale indicates radial depth.
Depth in the status-bar & cursors is the radial depth.
Horizontal scale in degrees.
The angle displayed in the status-bar and for the cursors is the project angle around the circumference, with 0° being top-
dead-centre.

o C-Scan image:
. Displayed as a volume corrected.

- A-Scans at the edge of the image wrap round at 0° & 360°.
- Vertical scale indicates distance down the length of the bore.
. Depth in the status-bar & cursors is the radial depth.
- Horizontal scale is on degrees.
. The angle displayed in the status-bar and for the cursors is the project angle around the circumference, with 0° being top-
dead-centre.

o D-Scan image:
. This is not volume corrected.
. Vertical scale indicates distance down the length of the bore.
. Horizontal scale indicates range.
- Depth in the status-bar & cursors is the radial depth.

. Channels with skew angles of 0° and 180°.

o B-Scan image:
. This is not volume corrected.
. Vertical scale is in range.
. The status-bar and cursors indicate range not depth.

Horizontal scale is in degrees.

o C-Scan image:

- Displayed as a volume corrected.

. A-Scans with a skew angle of 0° are projected vertically in a positive direction down the length of the bore, whilst A-Scans
with a 180° skew are projected vertically in a negative direction.

. Horizontal scale is in degrees.

o D-Scan image:

. Displayed as a volume corrected.

- Vertical scale indicates distance down the length of the bore.
. Horizontal scale indicates depth.

. The status-bar & cursors display depth.

Scanner Set-up - Manual Input.
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Single s XY Raster Radal
Video Tracking
Primay Avis
Stait Postion 00 m
Distance v [100 m

Collection Step 100 m

Thickness Guage

Enable Thickness Guage

Manual Input

Scanner Setup.
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- |

Rotational Strip Scan Long Range Am Scanner
Rotational B AWSS5
Sesorcy e
Start Position oo mm
Deance v n
Collection Step. 10.0 mm
Cancel fonty

When the Manual Input tab is selected there is no encoder feedback therefore multiple A-scans are not recorded. Use this mode for manual ‘free-hand’
scanning with imaging when a record (snapshot) of the currently displayed data may be required. When the scan is terminated, only the data currently dis-

played is saved.

Manual Input may also be used to manually record a series of thickness gauge points on a grid matrix to produce a corrosion map similar in appearance to an
X/Y encoded corrosion map. The grid mapping function is only available in the corrosion mapping software, i.e., SuperView disabled (see Appendix B, item
xxiii for detailed instructions).

Primary and Secondary Axes

Start Position

Allows the operator to specify the start position of the data collection
grid.

This value is usually 0

Distance

Specifies the length of the data collection area in the given axis.
There are two choices:

. Distance

. End Position

. End Position is useful if the oper-
ator does not want to calculate the
actual length of the scan. But
knows the desired end position.

Collection Step

The size of each block or gauge point on the data collection grid.

The operator places the probe manually
in each block to record the thickness

Offline Analysis

TOFD Offline Analysis.

To start the off-line analysis software, open a previously saved scan file. (From the main menu select Analyse or File Open, then use Look in to select the folder
required, highlight the file or multiple files and Tap Open).

Qselect Scan File(s)
Lok [ [ Newfoder @ L N=0
Dt Date modified
ToFD_Good for strightring demo300  29/10/2021 1403
Quickaccess 7] T 7ofD, Goodfor straightning demoscn  0B/07/2011 1533
Desktop.
n
Libraries
This PC.
Network
Fle game 1T0FD_Good for sraghting demo scn
Flescitpe: | Scan lea ()
[J0pen 23 read only

Tpe Size
500 File 384 KB
SCN File KB

When in Offline Analysis mode the menu structure changes as in the illustration below. The menu items in each drop-down menu change depending on the
type of ultrasonic file that is displayed (ToFD, Pulse Echo, Phased array, Long Range).
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Q3 Technology Design - Advanced Ultrasonic Inspection System.

FEile Process View Utilities Window Help

TOFD Display.

QiTarkrciagy Desian Adwners: L ie Inspectian Spreem,

w Utilities ~ Window Help

Elle Process.

00 500 1000 1500

Distance (mm}

Multiple TOFD Images.
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<+————— Fncoder Position

Lateral Wave

Indications from defects

Backwall

Time or Depth

To analyse and view multiple TOFD images open several files and from the main menu and select Window, Tile Vertically or Tile Horizontally.

Qtesbretogy ey b Ul rapac e vt

File  Process  Wiew  Utiiies  Window  Help

Distance (mm)
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Time i)
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20000

Tims ips)
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File menu options.
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Exit

[
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Open Scan File

Allows a TOFD/PE/Corrosion map file to be opened using Windows Open File
features.

Close Closes the file that is currently in the foreground.

Save Saves the file that is currently in the foreground.

Save as Allows a file to be saved with a different name and folder location.
Save all Saves all files that are currently open.

Save Partial

Allows the saving of an operator selected area.

Printer Set-up

Opens the Print Setup dialogue

Allows the selection and configura-
tion of a printer and its settings.

Print Preview

Allows preview of the printout prior to initiating a print.

Print

Selected file is printed.

The printout is presented in a sim-
ple report format that includes an-
notation, user entered header and
certain measurement information.

Batch Print

Selection of multiple files allows unattended printouts.

Print Special

Allows data images larger than the display area to be printed over multiple
pages.

File Data

Opens a sub-menu that provides a choice:
« Hardware Setup - Opens the Collection Hardware Setup window.
« Scanner Setup - Opens the Scanner Setup window.

Allows user to change certain key
parameters off-line, data is then
automatically re-calculated. If any
settings are changed, when the dia-
logue is closed, a windows browser
window will appear offering to save
the file with a different extension.
This allows the user to preserve the
original data.

Configuration

Opens the Configuration Editor window.

System configuration parameters
including printout formats may be
edited

NB- System Configuration settings
are not saved as part of the setup
file or data file.

Exit

Exit Software

Process menu options.

Q) Technology Design - Advanced Ultrasonic Inspertion System

File View Utilities
Q Csenyt
SAFT
|
Linearization
17.500 4
18.000-  straighten »
18.500 ¢
19.000- Remove Lateral Wave
19.500 4
Remove Backwall
20.000+
20.500 |
Amplitude Correction
21.000+
21.500 4
Normal Cursor
22.000+
- 22500+ Parabolic Cursor
3
5 23.000-
E Parabolic Cursor, with A-Scan
= 23.500-
24.000+
Defect Markup
24.500 1
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S.A.F.T. Synthetic-Aperture-Focusing-Technique. SAFT is a mathematical method of
reducing or removing the effects of
beam spread in the data image.
Linearization Converts the data so that vertically, time is converted to depth. ToFD data is initially viewed in a
non-linear time scale, Linearization
converts the time scale to a linear
depth scale (true depth). Parabolic
cursors are however often used in-
stead of the Linearization option.

Straighten Straightens the lateral wave.

Remove Lateral Wave Removes the lateral wave. Useful when the lateral signal ob-
scures a near surface defect.

Remove Backwall Removes the backwall. Useful when the Backwall signal ob-
scures a near surface defect.

Amplitude Correction Low-level signals are amplified so that the lateral wave is at constant amplitude

throughout the scan’s width.

Normal Cursor Shows the normal cursor. Use with linearized data to read depth values.

Parabolic Cursor Enables 2 parabolic cursors for defect sizing. The cursors’ arc shape represents
the signal from a point reflector.
The cursors can therefore be placed
on the end cusps of linear defects to
determine actual /ength dimensions.
The depth measurement values are
volume corrected and displayed in
millimetres.

Parabolic Cursor, with Enables 2 parabolic cursors for defect sizing. The A-Scan is also displayed. Same as above.

A-Scan

Defect Markup Displays the Defect Markup dialogue. Using parabolic cursors, the opera-

tor can record defect dimensions
and enter or select other defect in-
formation. After completing defect
sizing a numbered box is displayed
and encompasses the defined de-
fect.

Synthetic-Aperture-Focusing-Technique (S.A.F.T.)

Synthetic-Aperture-Focusing-Technique (SAFT) provides an accurate measurement of the spatial location and extent of flaws contained in the test material.
Transit-time for the ultrasonic beam to travel to and from a point is a hyperbolic function of the probe position and target depth. When the equation of this
hyperbola is known, A-scan signals can be shifted in time and added together. When a defect is present constructive interference of the waveforms forms a
large signal. When no defect is present the interference is destructive, and the signal is small. To invoke the SAFT processing option select Process, SAFT from
the main menu. The following dialogue boxes are displayed which allows you to set-up the necessary parameters for SAFT processing.

TOFD Variables X ‘

Sample number at Lateral Wave |25 Use Cursor

Sample number at Backwal 85 Use Cursor

Probe Delay 652283 | s SAFT. variables, x

Ukrasonic Velocity 5960 M/Sec Displacement wavelomms to add  [[E
[Half parabola widkth] it

Cancel Hep Normaksaton Facte

SR

Subliaction Mode: None

Cancel

Only two out of four parameters in the TOFD Variables dialogue need to be entered, the software will automatically calculate the other two parameters. Tap
OK to continue to the S.A.F.T. variables dialogue.

w T A . i
[

Displacement waveforms to Select half the parabola width. Tap the Use Cursor button to define

add the area of interest manually.

(Half parabola width)

Use Cursor Allows the use of cursors to define the half parabola width. Place one delimiter line on the cen-
tre of the cusp and the other on the
edge.

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

55



TECHNOLOGY
DESIGN

Normalisation Factor Boosts contrast (gain) The SAFT process averages gain
(contrast) therefore the overall con-
trast of the image will be lower af-
ter processing. Increasing the nor-
malisation factor will increase or
‘normalise’ the contrast.

Stop Processing Sample The sample at which SAFT processing will stop.

Linearization.

To correct for the non-linearity of the beam angle spread, this utility will correct the vertical axis so that a direct depth reading can be taken. To invoke this

option, select Process, Linearization from the Process menu. The following dialogue box is displayed which allows you to set-up the necessary parameters for
linearization.

TOFD Variables * ‘

Sample nurber at Lateral Wave Use Cursor
Sample rumber at Backwal Use Cursar

Probe Delay £.522483 3
Urasonic Velocity 5360 MiSec
oot

Only two out of four parameters need to be entered, the software will automatically calculate the other two parameters. Tap OK to continue.

Linearised B/D-Scan Display

Cochimn)

Direct depth reading in mm

Straighten Image
To reduce the effects of uneven surfaces, the image may be straightened by selecting Process, Straighten from the main menu and choosing one of the
straightening procedures.

Qv oy < i sl Tlcars s s St

Eile View Utilities  Window

SAFT

Linearizafion

Gross Comelation

Apex wiatcning

Remove Lateral Wave

Remove Backwal =

Ampitude Corection

“Normal Gursor

16.000{  Paraboli Cursor

Time (s
H
g

Parabalic Cursar, win ASean

Detect Markup

Cross Correlation A statistical measure of proximity alignment between the A-scans. Used to ver- A series of vertical and horizontal
tically align the A-scans so that the image appears straight. (Note: this is the cursors appear that allow operators
easiest straightening procedure to use. We also suggest that with ‘difficult’ data, | to select a reference A-Scan, define
the Lateral Wave and choose an area
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>1GIN

straighten the data in manageable sections, then straighten the entire weld
length,)

of interest. Instructions for using the
cursors appear at the bottom of the
Display.

Apex Matching

Compares A-scans above a reference amplitude and within a defined band of
samples and then aligns them vertically to a reference A-scan

a) A series of crosshair cursors
appear that allow operators to
select a reference A-Scan and
an area of interest. Instruc-
tions for using the cursors ap-
pear at the bottom of the Dis-
play.

b) The Straightening Control dia-
logue then appears. See Apex
Matching in Appendix B for de-
tailed instructions.

Allows vertical adjustment of individual A-scans

Straighten Image - Cross Correlation

Qiechiogy Design
File  Process

iities  Window  Help

00 500

Time (us)

Before Straightening b 2500 a0t

| Sect e e o e weato st

Qrechiogy esgn - A

File

Window  Help

00 500

Time (us)

After Straightening boo 200 -W

Straighten Image - Apex Matching

1. Reference A-Scan

2. Define the lateral wave

3. Effect area for straightening

We recommend using the negative

Peak Type Refers to the signal phase that will be used for processing. There are 3 choices:
Any, Positive or Negative. phase.
Peak Threshold The amplitude threshold above which peaks will be processed. Setting this level too low or too high

increases unmatched A-scans.

Max. Peak time difference

The band of samples within which peaks will be processed.

The band should be wide enough to
encompass the same processed
phase on each A-scan.

Unmatched A-Scans

Number of A-Scans within the selected area that do not fall within the selected
thresholds

To achieve the minimum possible
number of unmatched A-scans, a bal-
ance between Peak Threshold and
Max. Peak Time Difference must be
established through trial and error.

TOFD Image Scroll

Moves the viewable window left or right

Tap the left and right buttons to view
that part of the image that is beyond
the viewable window.

User Guide & Technical Reference Manual (Touchscreen) -September2022-Web Ver2

57




Distance frm)
won 0

Techokoy i - hevanced Ulrasonis inpection Sy, Batary Fows = 0% (Charging

Disancs (mm)
wan 200

Techohony Desn - Advarcs

pe— - Disancs (mm)
A 3 e wan 00

T a-

TECHNOLOGY
DESIGN

Urematched -Goans

TOFD Image Seral.

Spply

Straightening Control. (Apex Matching ... e
— -
Peak Thieshald 133 % E— == =]
Max, Peak time diference |30 2] amples Wao o e weo o s Gon w0 wmy wn mie amo o e aop o ame ;o woe mo v

Straighten Image — Manual

A-Scan Moves the dashed cursor left or right horizontally along the length of the data Move this cursor using the left or
image. right arrow keys to cover a single A-
scan that is to be adjusted.
Position Moves the A-Scan up or down vertically. Move the selected A-Scan using the

up or down arrow keys to the desired
location.
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Lateral Wave / Backwall Removal

To remove the Lateral Wave from the B/D-Scan image, select Process, Remove Lateral Wave from the main menu. A series of vertical and horizontal cursors
appear which allow you to select a reference Lateral Wave area (training area) and an effect area. Instructions for using the cursors appear at the bottom of
the display. The removal of the Lateral Wave allows detection of near surface cracks/defects which may have been obscured by the Lateral Wave itself.

ection § Betiery Power = 1% (Changingl. -smEm

&
i puces o s it
Gr————

Distarce o)
490 WMo Mo 40 WO M0 W0 WO W0 N0 WOO LMD MO 0N OO MDD UGN W00 WR0 M0 200 26 200 200 W0 00 W0 00 @00 a0
il DS B S, SISO S B R SR, TR S SR R, BRI I SR S S R, B SN B, TR, DR ST, B

Selected training area for the Lateral Wave
or Back Wall removal

Area that Lateral Wave or Back Wall will be
removed

ection § Betiery Power = 1% (Changingl. -smEm

Distarce o)
90 90 WMo Mo w0 WO My W0 W0 W0 00 WY N0 WS MOD WS WD 0N 000 W00 A0 200 200 Zw0 00 0 20 o0 00 A0 w00
i BSOS, MY O S B R SR, TR S SR R, BRI IR SR S S R, B SN B, TR, DR ST, B

mage after Lateral Wave has been removed

Amplitude Correction.

Amplitude correction is a process where low-level A-Scans are amplified so that constant lateral wave amplitude is maintained throughout the scan length.

After selection of this option from the menu, the software displays the data in 1:1 mode and requests the entry of the primary A-Scan. This is the A-Scan that
all other A-Scans will be amplified to. (Tip: When selecting the primary A-Scan, select one with a strong lateral wave signal). Next select the left &
right sides of the affect area. Data outside of this area will not be amplitude corrected. The TOFD Amplitude Correction Control dialogue box now appears
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Peak Type Select either positive or negative Peak Type

Peak Threshold The amplitude threshold above which peaks will be processed. If the number of Un-matched A-Scans
is not zero, the values for Peak
Threshold may need adjustment.

Max. Peak time difference The band of samples within which peaks will be processed. If the number of Un-matched A-Scans
is not zero, the values for Max. Peak
time difference may need adjustment.

Un-Matched A-Scans Number of A-Scans within the selected area that do not fall within the selected
thresholds
TOFD Image Scroll Moves the viewable window left or right Tap the left and right buttons to view

that part of the image that is beyond
the viewable window.

Battery Bower = 135 (Charging). -sEm

Distance oy
S0 a0 W0 0 40 M0 WO 0 WO W0 WD 100 W0 WD 1m0 400 WAD U0 00 WD AW 200 200 ZN0 N0 7W0 M0 W0 M9 200 00
e RS IR, A SR S RS T, RS BT, I U B A R, T LD, RS, B IR S, B SN, SR NS B, SRS

Areas of lower amplitude

Tehoohos i i B S S D 80 T - omEm

Distance o)
A D W mp W WO ) M0 W0 WOD MDD M0 0D 10 1m0 0N U8 WAD 0[O0 200 N0 ZW0 00 PO MR 0N 0o D 0
e O P Bt L b e e Rl G M e AL e o s TP e N v ol Mo PR S el

TOFD Amplitude Correction Control. “

Peak Threshold [ [
Max. Peak time diference | 26 [+ Samples
Un-matched A-Scans

TOFD Image Scroll [=][=]

Normal Cursor

The Normal Cursor appears as a crosshair on the B or D-Scan image that can be positioned by moving the mouse. The signal amplitude and X, Y position at
the crosshair centre point is displayed at the bottom of the screen.

sty Bumes = 6% (Chargml. camEm

Distarce ey
o w0 s

Time us)

Horizontal & Vertical position of cursor in
millimetres.

Parabolic Cursor

Parabolic Cursors allow defect sizing and depth determination.
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TOFD Variables

Sample number ot Lateral Wave
Sample number at Backwal

Frabe Delay

Ultrasoric Velocity

8 | cacel | | He

Sample number at Lateral Defines the sample number on the lateral wave from which zero will be refer- Enter the Lateral Wave sample num-

Wave enced. ber or use the cursor to define it.

Sample number at Back- Defines the sample number that from which the backwall signal is referenced. Enter the Nackwall sample number or

wall use the cursor to define it.

Probe Probe delay Enter the probe delay in us

Ultrasonic Velocity Compression wave velocity in the test material The velocity is entered automatically
but may be enter user.

NOTE: Only two out of four parameters need to be entered, the software will automatically calculate the other two parameters. A blue and a yellow parabolic
cursor are displayed which allow you to size defects and cracks. The absolute measurement and difference between the cursors is shown at the bottom of the
display.

Tectmology Design - Advnced Utrssonic ispection Sysiem.  lattey Suwes < 26% (Charging). - Em

Distance o)
oo w0 emo om0 a0

Parabolic Cursor 1 (Yellow)

Parabolic Cursor 2 (Blue)

Absolute and Difference Measurement
Display

Parabolic Cursor, With A- Scan

T i B S R D = T By -]

Lateral Wave Position
Defect Position

e

Distance o)
WD WS MON @RD M0 W00 ¥DO WO G WD K0 M0 200 280 w0 a0 7

Backwall Position

The above image shows the Parabolic cursors with A-Scan display. This functionality is similar to the previously described Parabolic cursors. This feature
has the addition of a vertical A-scan display and added ability to reposition the vertical location of the lateral wave. This feature is most useful when the lateral
wave is not 100% straight. To reposition the lateral wave, press the mouse right button, place the mouse cursor over the A-Scan display, and press the mouse
left button. Now, moving the mouse up/down moves the position of the lateral wave. Once the correct location has been achieved, pressing the mouse right
button returns the mouse pointer.
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Using the Defect Markup control allows the operator to define and record the characteristics of a defect. The recorded defect information may then be used
to automatically populate a user defined report template. Defect information may be edited by double Tapping in the numbered boxes.

Defect Markup.

ToTE
Detance ey
WO 000 MOE  PH0 SEO MDD O A0 MG 1800

We M0 A0 B0a B0 MU0 IME M0 4 W

Defect Markup.

Length.

Height. Length.

gt (03|

m

Classification,

| 16. UserDefined (| Ladk of Sidewall Fusior|

Comment,

Status

Co ] (o= o]

Height

Cursors Displays the ToFD Variables dialogue. If parabolic cursors have already been
defined in the current session, then
these cursors will be displayed without
the setup dialogue being displayed.

Min. The time value at the cursor closest to the scan surface. When in the desired position, left Tap
to activate the other cursor.

Max. The time value at the cursor closest to the backwall signal. When in the desired position, right
Tap to enter both cursor values and
return to the Defect Markup dia-
logue.

Height The difference between Min. and Max. values.

Length

Cursors Displays the ToFD Variables dialogue. If parabolic cursors have already been
defined in the current session, then
these cursors will be displayed without
the setup dialogue being displayed.

Min. The distance value at the first cursor. When in the desired position, left Tap
to activate the other cursor.

Max. The distance value at the second cursor. When in the desired position, right
Tap to enter both cursor values and
return to the Defect Markup dia-
logue.

Length The difference between Min. and Max. values.

Classification

Displays a drop-down list of defect types.

Select an item from the list. The User
Defined item allows entry of any text
in the box to the right.

Allows entry of additional comments.

Status

Displays a drop-down list of selectable items:
. Ungraded
. Acceptable
. Unacceptable
. No Analysis Possible

View menu options

File Process | View  LUtiities Window Help
Zoom in

Zoom Out
o Tt ¢
11 oo [¥] Betht

Centrast

11.500
Seale Text

12000 ASeans
Echa Dynarmic
12500 Echa Dymamic (View Contral]
Guerlay Seitings

Disglay Ovelay

224 Dverlay

13.000-]

13 500

Defect Markup Bowes

14.000-

Zoom In

Activates a resizable selection box.

Allows the operator to select the top-
left to bottom-right of the data they
wish to see in the view area. To move
around the Zoomed image, use the
Vertical and Horizontal Scroll bars. If
a cursor has been selected, moving
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the cursor point will also allow you to
scroll around the full image

Zoom Out If not all of the data is currently displayed, this option displays more of the data Use to zoom out.
in the display area.
1to1l Sets the displayed data equal to the number of pixels in the image. The aspect ratio between width and
. Number of samples = Number of Vertical pixels length of scan is preserved.
. Number of A-Scans = Number of Horizontal pixels.
Best Fit This option fits all the data into the display area. If the data is compressed into
the area, i.e. some samples are not displayed; the software shows the samples
with the greatest amplitude.
Contrast Opens the contrast control dialog. The following keyboard shortcuts may also be Used to make the image darker or
used: Shift F5 = Contrast down & Shift F6 = Contrast up. lighter. Useful to improve the visibil-
ity between indications and the sur-
rounding material.
Scale Text Opens the scale text dialog, this allows the operator to select values for font
size, number of decimal places, etc... (see below for details)
A-Scans Opens the A-Scan view. Displays a crosshair and A-scan.

Measurement values are: X = mm, Y
= us & amplitude.

Echo Dynamic

Opens the Echo Dynamic view.

Project specific - not used for ToFD.

Echo Dynamic (View Control)

Opens the Echo Dynamic view control dialog box.

Project specific - not used for ToFD.

Overlay Settings

Allows the operator to set default setting for text & graphic overlays.

Display Overlay

Turns text & graphic overlays on/off.

Add Overlay

Allows the operator to insert text & graphic overlays into the TOFD data.

Useful for annotating data.

Defect Markup Boxes

Displays or hides the Defect Markup Boxes.
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To Zoom-in on an area of interest, select View, Zoom-in option. The Zoom area is shown by a green box that can be sized by moving the mouse. When the
desired Zoom-in area has been selected, press the left mouse button. The image will then zoom to the selected area. Scrolling is achieved by moving the mouse
pointer to the image edges or using the scroll bars.

©

Dot

Selected Zoom-in Area

Contrast Set-up

To enhance the grey-scale image, contrast and brightness may be adjusted by selecting View, Contrast from the main menu and moving the slider bars to
adjust the image. When multiple TOFD images are displayed, the contrast adjustment is independent for each image.

Contrast Setup

Contrast Hatkeys -

Shift + FB = Contrast Up.

Shift + F5 = Contrast Down

Scale Text

s Scale

Decimal Flaces

Type Distance [mm]

V-duis Goale —— Adjustment Slider Bars

Type Time: [js] ¥
Decimal Places

Size

[ ok

Cancel |

| b |

Scale Text

To select the X and Y image text function, size, and resolution; select View, Scale Text from the main menu.

X-Axis
Type Allows the operator to select between:
. A-Scans ................ number of A-scans moved.
. Distance (mm) .... Measured distance moved.
Size Allows the distance scale text size to be selected, small, medium, or large.

Decimal Places

Enter the number of decimal points of values displayed on the distance scale.

Y-Axis

Type Allows the operator to select between: The Depth (mm) item displays a
. Samples ToFD Variables dialogue. This
. Time(ps) procedure linearizes (displays
. Depth (mm) depth in mm) the time scale which
makes estimating the depth of in-
dications visually or with the A-
scan crosshair cursor easier.
Size Allows the time scale text size to be selected, small, medium, or large

Decimal Places

Enter the number of decimal points of values displayed on the time scale.

A-Scans
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To enable A-Scan display, select View, A-Scans from the main menu. A cross hair will appear on the B/D-Scan image which can be positioned by moving the
mouse. The signal amplitude and X, Y position at the crosshair centre point is displayed at the bottom of the screen.

©
Ersares o =

Add Overlay.

On selecting Add Overlay from the menu, the Text & Graphics dialog box is displayed. Pressing either the Add line
an overlay object.

, or Add text allows the addition of

Once an object has been added, its properties may be modified by placing the mouse cursor over the overlay object and pressing the mouse right button. To
keep overlay objects the scan file must be saved.

o e SR M R Vgl S e Bt B o

=T

Driance e

Text & Graphics  [¥]

Utilities menu options

From the main menu select Utilities.

C

File Process View | Utilities | Window Help

File Joining
File Split

Reverse Data
17.500 Set Position

Create Bitmap
Output A-Scan As Text

Output First Peak
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File Joining Allows 2 or more TOFD images to be joined together.

Instructions are provided
in Appendix B

File Split Opens the ToFD File Splitter Control dialogue.

Splits a scan file into
smaller files.

Reverse Data Encoder positions may be reversed by selecting this option. Typicall

restrictions force the scan to be reversed.

y used if the geometry

Set Position
ticular scan was incorrect or requires changing.

Allows the encoder position to be reset to new value. Used if reference point used on a par-

Create Bitmap .
Windows® packages using the BMP file format.

. Data Only - Saves the data only for export to other Windows®
file format.

Whole Window - Saves the data and vertical & horizontal scales for export to other

packages using the BMP

An alternative is to press
the Print Screen button
and then use the Paste
and Crop controls in Wid-
ows® programs.

Output A-Scan As Text Outputs A-Scan data to a delimited text file.

Used for 3 party post
processing of data.

File Split
TOFD File Splitter Control

Mode

mm

() Into 'n' equal sections

Overlap

[] Enabled mm

Cancel

Each split section is saved to a separate file with the original name and an identification suffix, for example:

... filel.scan
. file1_Split00.scn
filel_Split01.scn

Original File
1t Split
2nd Split

Mode

Split By Length Splits the scan data at the distance entered by the user.

If the scan is long enough
it will split at equal
lengths equal to the en-
tered distance.

Into 'n’ equal sections

Splits the scan data into the number of sections entered by the user.

Sections will be of equal
size.

Over-lap

Enabled Adds user defined overlap amount to each split.

Overlaps are useful if sig-
nificant indications lie
across a split.

PE/Corrosion Mapping - Offline Analysis. (Original software)

Typical PE/Corrosion map display

Tsehngy DN AR IRANE (et Sy, Sy [ - 5

“Tifromesians Ml ice Duse Dmrm e 5 HIC Samle i

A

A-Scan

Depth Colour Bar

Amplitude Colour Bar

D-Scan (Side slice) View

C-Scan (Plan) View

R (L T = N T

[T

B-Scan (End slice) View

X/Y Position, Depth and Am-

o s

D e T, N e T e T

w8
| e

plitude Information at Cursor

Position
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PE/Corrosion Mapping Offline Analysis - File menu options

File | Process Yiew Utiities Wi
Open Scan File
Close llows
Save
Save As

Save All

Printer Setup —

Print Preview
print 7
Batch Print /
Print Special

File Data v
Configuration

Exit

N e—
Open Scan File

Opens the Select Scan File(s) dialogue

Allows a any data file to be
opened using Windows® Open
File features

Close Closes the file that is currently in the foreground

Save Saves the file that is currently in the foreground

Save as Opens the Select Scan File(s) dialogue Allows the file that is currently
in the foreground to be saved
with a different name and
folder location.

Save all Saves all files that are currently open

Printer Set-up

Opens the Print Setup dialogue

Allows selection and configu-
ration of a printer and its set-
tings

Print Preview

Print preview provides a graphical view of the printout prior to initiating the print

Print

Selected file is printed.

The printout is presented in a
simple report format that in-
cludes any annotation, user
entered header and certain
measurement information.
Useful for producing quick
simple reports.

Batch Print

Selection of multiple files allows unattended printouts

Print Special

Allows data images larger than the display area to be printed over multiple pages.

File Data Allows user to change certain key parameters off-line, data is then automatically re-cal-
culated

Configuration Opens the Configuration Editor window. System configuration parame-
ters including printout formats
may be edited
NB- System Configuration
settings are not saved as part
of the setup file or data file.

Exit Exit Software

Print Preview and Print

Print Preview allows the user to view an image before printing the image on paper. The Print Preview window will look similar to the image below.

The logo and document heading are defined in Configuration-Report. The heading is inherited from Configuration if saved during analysis and can be
changed by opening the configuration editor from the File menu when the file is subsequently opened for analysis.

Print Sctup

Printer

MName: |OKIC9300 PS (MS) (Copy 1) U

Properties.

Status: Ready

Type:  OKICI300PS (MS)
Whers:  192.160.16.
Comment

Paper

Sie: a

o e
==

O Landscape

Network.

Preview image as it
will be printed

Technology Design - Advanced Uttrssonic Inspection System.  Battery Power = 86%.

TAFromctianal MaterianNice Data\Demo Files\15_HIC Samplesl  Frint Praview,

4——QPrinter dialogue

Carrosian Repart.

T i

T T P,

.

—
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Optiens | Window

Same Aspect Ratic

Printer Setup
Print

Close

= i |
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Same Aspect Ratio

Alters the aspect ratio of the image.

Tapping this control alternates
between keeping the same as-
pect ratio as the original data
and stretching the data to fit
into the available space.

Print Setup

Displays the Print Setup dialogue.

Print

Sends the document to the printer selected in Print Setup.

Close

Closes the print preview window.

PE/Corrosion Mapping Offline Analysis - Process menu options

1:1), B-Scan (Draw - Slice B, Colot

Fille | Process | Miew Utiities Window Help

B C-Scan Cursor- Single Peak

i C-5can Cursor - All Pesks

[+ ] c-5con Dual Cursor

B-Scan Cursors
D-5can Cursors ‘ \
Min', Max values 1
Output As Tet , AllData

Remove A-Scan data,
Re-Gate

dB Szing

View B-5can a5 TOFD

C-Scan Area
User Defined Area

C-Scan Cursor - Single Peak

Enables a single crosshair cursor. Values for depth, amplitude, location etc, are taken
from the data displayed in the C-Scan area for the position of the crosshair.

Allows the user to position a
cursor over data in the C-Scan
area,

C-Scan Cursor - All Peaks

Enables a single crosshair cursor and peak list. If multiple peaks are at the crosshair
position, they are show in the peak list window.

Allows the user to position a
cursor over data within the C-
Scan area.

C-Scan Cursor - Dual Cursor

Enables 2 crosshair cursors. Values for depth, amplitude, location, area & difference
between cursors etc. are displayed in the C-Scan area.

Allows the operator to place 2
cursors over the C-Scan data.

B-Scan Cursors

Enables 2 crosshair cursors. Depth or amplitude and surface location values are dis-
played in flags & difference between cursors is displayed on the info bar.

Could also be described as an
end or side view of a slice
through the material at the lo-
cation of the cursor.

D-Scan Cursors

Enables 2 crosshair cursors. Depth or amplitude and surface location values are dis-
played in flags & difference between cursors is displayed on the info bar.

Could also be described as an
end or side view of a slice
through the material at the lo-
cation of the cursor.

Min/Max Values

Opens the Minimum \ Maximum values dialogue.

See below for further details.

Output As Text

. All data
. C-Scan Area
. User Defined area

Output data in comma separated format for export to spreadsheets and statistical
packages such as Excel®.

User Defined area allows the
operator to drag a hatched
box over the C-Scan data to
define the area of interest.

Remove A-Scan data

Removes the raw A-Scan data from the file.

o File size will be reduced.
e A-scan will not be available
for display.

Re-Gate

Allows the operator to re-gate the data.

See below for further details.

dB Sizing

Currently not available
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Minimum \ Maximum values.

Search Area Diata Tope

iifiatd Depth Close

C-Scan Area Intetfacs Depth

User defined area () Ampltude

Min / Max lgnore

Ignore less than enabled [

lgnote greater than enabled [ ]
Mirimum

Value Horizortal Position — Vetical Position

GoTo
Masimum

Value Horizortal Position  Vertical Pasition

GoTo

To use the Min/Max depth/amplitude analysis feature, select Process - Min/Max from the main menu. The minimum and maximum depth, interface depth or
signal amplitude values are automatically determined. By pressing the Go To buttons, the cursor will be automatically positioned at the position of the min/max

value. The min/max ignore feature

llows you to ignore spurious or unwanted depth/amplitude readings.

Search Area
e All Data
e C-Scan Area
¢ User defined area

Select how the system determines the area to search.

User Defined area allows the
operator to drag a hatched
box over the C-Scan data to
define the area of interest.

Data Type
o Depth
e Interface
« Amplitude

Select what type of Min/Max data to process.

Min/Max Ignore

Ignore less than

Disregards the data below this value.

Ignore greater than

Disregards data greater than this value.

Enable

Enables or disables the control

Minimum Displays the value and horizontal & vertical position of the value that matches the min-
imum search criteria.
Maximum Displays the value and horizontal & vertical position of the value that matches the
maximum search criteria.
Go To Displays a black crosshair cursor on the C-Scan display at the minimum or maximum
position.
Re-Gate

Data may be re-gated off-line however; the gate can only be adjusted within the original time/depth gate position.

Pulse Echo Offline Gates

Online Gates

Stat .83 mm Stat mm Stat mm
width 4005 mm Width mm width mm
Thieshold |23 % Thieshold |- % Thieshold |- %
Off-Line Gate
Enabled O Live screen update O
Shov on A-Sean display [ AllChannels O
Channel Start 9.89 Hmm v
width 43.35 2 mm
Threshold |28 H =
Enabled

Enables the offline gate.

Show on A-Scan display
Channel

Shows the modified gate on the A-Scan display.

Allow the selection of a channel. The gate for this channel is modified.

Live screen update

When enabled, modifications are shown in real time.

Start The new gate starts.
End The new gate ends.
Threshold The new gate threshold.

PE/Corrosion Mapping Offline Analysis - View menu options

1~

File Process | View | Utilities Window Help

0 View Control

Colours

Overlay Settings
Display Overlay
Add Overlay

Goto Data Start

nplitude (%)
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View Control

Opens the view control dialog box. Allows selection of A -scan, C-scan, end/side views,
turns channels on/off, view amplitude / depth, etc.

See next section for detailed
explanation.

Colours

Opens the Pulse Echo colour editor.

See the step-by-step explana-
tion in Appendix B

Overlay Settings

Sets the default setting for text & graphic overlays.

Display Overlay

Enables/disables text & graphic overlay displays.

Add Overlay

Allows the operator to insert text & graphic overlays into the data.

Useful for annotating data.

Goto Data Start

Sets the top left of the C-Scan area to the top left of the scan area.

View Control

To change the PE/Corrosion Map view, select View Control from the main menu or right-Tap the mouse. The following dialogue box appears which allows
you to configure the display modes.

Pulse Echo Off-Line Display Control.

General Key
independent B/D scan views! Depth

3y

Inchude All Exclude Al

Allow scrollingbeyord data (] Amplitude Channel 1
Use amplitude Min Max Seale
CSean
C-Scan Mode Depth - Shallowest  [Shift+F6) v
Block Size(HXV) B [2] % B |3] Piels
Rladial Seanner ©-5ean Taolip
AScan
A-Sean Mods 1:1 v
Soalein [mm)
B:5can
Draing bode Slice (Extend to hase] v
Seale Mode Depih - Shallowest v
Colour Mode Depth - Shallowest v
olumetiic: = Limit S| mm volumetic Fil
D-Scan
Drawing Mode Slice (Extend to hase] v
Sesle Mods Depth - Shallowest v
Depth - Shallowest v
Colour Mode
Volumettic: + Limit T mm Welumetric: Fill _
0K Cancel
General:

Independent B/D scan views

Allows the end/side view images to be viewed as different data types to the C scan im-
age. e.g., The C-Scan image may be displaying depth data, whilst the B and/or D scan
image(s) display amplitude data.

Allow scrolling beyond data

Allows scrolling the C-Scan image beyond the data collection area.

Use Amplitude Min Max Scale

Uses the colour bar min max values to define the B, B & A scan scales.

Only useful when data is
viewed as amplitude. Also
known as ‘Soft gain’.

Key:

Depth | Shows the Depth colour key.

Amplitude | Shows amplitude colour bar.

C-Scan:

C-Scan Mode Data to be displayed is evalu-
. Depth - Deepest Deepest peaks only (Shift + F5) ated according to the criteria
. Depth - Shallowest Shallowest peaks only (Shift + F6) chosen independently for each
. Depth - Interface Depth to the Interface Echo (Shift + F7) encoder step.

. Amplitude - Largest Maximum amplitude peak of collected data (Shift + F8)

. Amplitude - Smallest Minimum amplitude peak of collected data (Shift + F9)

Block Size (HxV)

Defines pixel size for each positional step (1 x 1, 2 x 2, 4 x 4, etc.)

Zoom the data image in or
out. The x & y values are ap-
plied independently.

A-Scan:

A-Scan Mode

. Turns the A-Scan display off.

. 1:1 Shows each sample at one horizontal pixel position. If the whole A-Scan does not fit
into the display area width, the scroll bar under the A-Scan display may be used to
scroll the A-Scan left and right.

. Best Fit If the A-Scan contains more samples than the A-Scan display area contains pixels

(width), the A-Scan data is intelligently decimated to fit the width.

Fills the ‘white’ space. This
means that the A-Scan may
be zoomed in or out horizon-
tally

Scale in (mm)

Toggles the A-Scan scale between microseconds (ps) and millimetres.
NOTE: The A-Scan scale is in range (beam path) not depth.

For 0° scanning the range and
depth values are identical.

B-Scan:
Drawing Mode
. Off. No data is displayed.
. Slice.. .- A thin bar for each encoder step is displayed representing the range of the signal in
. Slice (extend to base) the colours represented by the colour scale.
. Volumetric (Full Data) Slice with extension to base in the same colour.
. Volumetric (C-Scan Volumetric view of all collected data.
=1/ =T- ) L

Volumetric view of C-Scan area only.
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. Volumetric (User Lim-
{11 P

¢ A-Scans

The volumetric view is made from data at the cursor position + the Volumetric Limit.

Displays A-scans as amplitude. A-scan collection must be enabled, or this control is
disabled.

Useful for analysing certain
degradation mechanisms in
the material volume, e.g. Hy-
drogen damage with stepwise
cracking.

Each encoder step is displayed
in colours defined by the user
in the Peak Amplitude colour
palette.

Scale Mode

Enabled when Independent B/D scan views is enabled, this list box allows the selection
of amplitude or depth data to be used for defining the B-Scan scales.

Colour Mode

Enabled when Independent B/D scan views is enabled, this list box allows the selected
amplitude or depth data to be used for defining the B-Scan colours.

Volumetric + Limit mm

Sets the area (vertical size) to use for the volumetric view. The tick marks on the ver-
tical member of the crosshair show this dimension.

Volumetric Fill

Fills the volumetric view.

D-Scan:
Drawing Mode
. Off.. No data is displayed.
. Slice.. .- A thin bar for each encoder step is displayed representing the range of the signal in
. Slice (extend to base) the colours represented by the colour scale.
. Volumetric (Full Data) Slice with extension to base with same colour
. Volumetric (C-Scan Volumetric view of all collected data
- 1(=T- )
. Volumetric (User Lim- Volumetric view of C-Scan area only
its) ...

e A-Scans

The volumetric view is made from data at the cursor position + the Volumetric Limit

Displays A-scans as amplitude. A-scan collection must be enabled or this control is dis-
abled.

Useful for analysing certain
degradation mechanisms in
the material volume, e.g. Hy-
drogen damage with stepwise
cracking.

Each encoder step is displayed
in colours defined by the user
in the Peak Amplitude colour
palette.

Scale Mode

Enabled when Independent B/D scan views is enabled, this list box allows the selection
amplitude or depth data to be used for defining the D-Scan scales.

Colour Mode

Enabled when Independent B/D scan views is enabled, this list box allows the selection
amplitude or depth data to be used for defining the D-Scan colours.

Volumetric + Limit mm

Sets the area (Horizontal size) used for the volumetric view. The tick marks on the
horizontal member of the crosshair show this dimension.

Volumetric Fill

Fills the volumetric view.

Channel List:

Channel List

This is a list of all enabled Pulse Echo channels at the time the data was collected.
Double Tapping with the mouse left button, toggles the display state for individual
channels.

Include All

Enables ALL channels for display.

Exclude All

Disables ALL channels for display.
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Add Overlay.
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= [=)x]

[=

- []x]

=

Views - C-Scan (Depth - Shallowest), B-Gean (Draw- Slice Ext, Colour- Shallawest, Scale - Shallowest), D-can (Draw - Slice Ex, Colaur- Shallowest, Scale - Shallowesty

0o s000
I L

Distance (mm)

10000 15000
I L

Depth (mm)
260

1500 -
1000
80,0

0.0
1000
1800
2000
2500
2000
600
4000}
4600
5000
5600

Distance (mm)

500.0-]
2500
7000
7600
2000
8500
2000
5600 -

10000

10800 -

1,000

1,1500 -

12000

Erosion - 1o be replaced

No Signal
-

300

350

Depth (mrm)

=3

Text & Graphics  [¥]

O

Add Line

Add Text

On selecting Add Overlay from the menu, the Text & Graphics dialog box is displayed. Pressing either the Add line E, or Add text allows that addition of

an overlay object.

Once an object has been added, its properties may be modified by placing the mouse cursor over the overlay object and pressing the mouse right button. To
keep overlay objects the file must be saved.

PE/Corrosion Mapping Offline Analysis — Utilities menu options.

<
File Process View | Utilities | Window Help
File Joining
Views - C-Scan (De| Creste Bitmap
100- Modify Scan Data Position

Output A-Scan As Text

litude (%)
2

File Joining

Automatically join multiple PE/Corrosion mapping files together by using the cursor to
select reference points on each selected image

Instructions are provided in
Appendix B

Create Bitmap
. Whole Window

. Data Only

Creates a graphic image of the entire window in the BMP (bitmap) file format.
Creates a bitmap of the data only.

To insert an image of the data
into another application (e.g.,
MS Word®) an alternative
method is to use the copy,
past and crop features.

Modify Scan Data Position

Currently inactive

Output A-Scan As Text

Outputs A-Scan data to a delimited text file.
There are 3 choices:

. Single A-scan - outputs data from a single user defined A-scan
. All Channels - outputs A-scan data from all active channels
. Single Channel - outputs A-scan data from a single user defined channel

Used for 3 party post pro-
cessing of data.

Phased Array Analysis — Offline Analysis

Phased array data is complex and may require special techniques to display data to its full potential. The SuperView software module in TDScan provides
controls that make the complexities of displaying and analysing complex data easy. Although primarily used to display Phased array data, ToFD and Pulse

echo data may also be displayed in Superview.
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StripScan - Off-Line Analysis.

Typical Strip Scan display

» Up Stream (0- 100%) »

« Diown Stream (0 - 100%) «

TOFD Z1 Zs Z6 Z7 vaol vaol Z7 Z5 Zs Z1 cC g Auto
Ch 35 chi ch9 | Ch11 | Ch13 Ch 29 ch2s Chi1d4 | Ch12 Chi10 | Ch2 Go Sizing mm
CAP F2 F1 RT &0 RT 60 F1 F2 CAP 0o
>i} ‘ e :
Fa00.0
—1.000.0
" ' '
e w
:
1 x —— 15000
|
? |
3
{ WS
i g
{ £ 40
Threshold Colours -2,000.0
: : : : A A A
11.8% 4.1 % [27.5% 100.0% 100.0% |67.7% 11.8% 6.2%
243 mm |1.28 mm [1.28 mm | 1.60 mm 0.13 mm |0.32 mm {0.58 mm |0.32 mm
|Up-2mAe7ch13 Postior: [1,216.0 mm Ampltvde: 47%  |[Fate Pos: 355 mm V'nme 1928ps  [Range: 3080mm
|Up—Zo e 7Ch13 Position: |1,491.0 mm smpliude: 261 % [Fate Pos: 2.82 mm Time: 18.788 s Range: 30.3 mm <
x Difference: 275.0 mm =
I .
. : . Go / No Go Strip
\/ TOFD Strip Map View Volsutrr_letrlc Time & Amplitude View
rips _ . i i
Values at cursor Thresholds Max amplitude & dis- Timle direction Couplant Check Strip Auto Sizing Strip

position

Strip Definitions

tance to gate centre

TOFD Strips

TOFD strips display TOFD data with the vertical axis in distance and the horizontal axis in
time. A maximum of 3 TOFD channels may be enabled and displayed. Data may be ana-
lysed using all the tools usually available for ToFD analysis.

TOFD data may be analysed
by double Tapping the ToFD
image. The Image changes
to a standard horizontal
view with full analysis tools
available. When analysis is
complete close the window
by Tapping the *X’ in the top
left hand corner of the win-
dow to return to the Strip-
Scan view.

Up/Down Stream Zone Strips
(Time & Amplitude View)

The zone strip shows the highest amplitude (biggest) signal in the data collection gate as
a solid line, and the time within the gate as a shaded area. A maximum of 100 zone strips
are possible. (50 upstream, 50 downstream).

The coloured shades of the TOF area represent the thresholds defined in the Defect Sizing
controls on the StripScan page in Collection Hardware.

The coloured TOF trace may
be used to manually evalu-
ate data according to ac-
ceptance criteria. The col-
ours allow fast visual
evaluation.
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(Map View)

Up/Down Stream Zone Strips

below the strip.

Map views present A-Scan data as a D-Scan. This option is only available if A-Scan data | To switch between T&A and
for zoned channels is stored. The time direction of each strip is displayed as an arrow | Map view, open the Strip

Chart Scan Control dialog
box (View — View Control)
and select from the drop-
down menus for each strip.

Volumetric Strips

Volumetric channels collect Peak and A-Scan data and present this data as stacked A-Scans | This view may be used to
(D-Scan). This method of data presentation is similar to TOFD data. A maximum of 2 vol- | display the full volume of
umetric strips are possible (1 up stream, 1 downstream).

unfocussed data collected
from a designated channel.

Couplant Check Strips

Allows up to 4 couplant check strips (2 up stream, 2 downstream). When the signal is | Can be disabled or enabled
above the channel’s threshold, the couplant check OK colour is used for drawing. If the | in the Strip Scan Colours di-
signal falls below the threshold, the error colour is used.

alog box.

strips.

ing on the StripScan page in Collection Hardware. Colours are the same as the Go / No Go

Go / No Go Uses the data from zone channels to create its image. When the signal is above the chan- | Can be disabled or enabled
nel’s data collection gate threshold, the Go colour is used for drawing. If the signal falls | in the Strip Scan Colours di-
below the threshold, the No Go colour is used. alog box.

Auto Sizing Displays colours representing accept/reject criteria derived from Defect Sizing and Group-

Strip Scan Drawing Control.

Strip Chart Scan Control
Display
UP Stream Zones DOWN Stream Zones General
Ch121 Cap" ThA v Ch20 29 "RT g8VOL" ThA v play Volumetic Channels
Ch3 Z2 'F5" TLA v Ch16 Z8 "RT 68" TEA v play Cauplant Check Channels
Ch5 23 'F4" ThA v Ch14 27 "RTE0" TEA v (¥ Display "Gio/ No Go"
Ch7 z4 3 TeA v Chiz 26 "F1" TEA v [ Display Auto Defect Sizing Stip
v
GO o T o O ey Display Defect Markup Boxes
Display Sizing Thieshald
Chil 26 "F1" ThA v Chg 24 F3" TEA v e
e e A00% Arplude. [T &.A views)
o v TEA v ShowlweldProfle b o o
Ch15 Z8 "AT 68" ThA v Cha 22 'F5" THA v ASean data
Mapped Down Stisam Display
Ch13 29 "RT 68YOL" Tha v Ch2 21 "Cap” TEA v
Leitto Right v
TOFD Channels
[VITOFD Channel 35
Anof AT K Al Map A101 AT A Al Map ——
Page 175 Page 175 TOFD Charrel
Seanmer Diata Storage
Current Fosiion
Star Posiion mm ] Store A Scans from Zoned Chanels
i
i
Colbration Scan Disable Acquisiion Gai
Calibration Distance i Cancel

Display:

Stream Zones

Up Stream Zones / Down

Allows selection of viewing options for Up/Down stream zoned channels. The options

are:
Ooff - Data for this channel is not displayed.

T&A - Time & Amplitude view.

Map - Data is displayed as a B-scan (Stacked A-Scan view). Only

available to channels with A-Scan data collection enabled.

Map view displays a B-scan
image focussed in the selected
zone.

All Off Sets all channels to display no data.
AIT&A Sets all channels to display Time and Amplitude data.
All Map Sets all channels to Map View if the A-Scan data is available.

Display Volumetric Channels

When selected, volumetric channels (if any) are displayed.

Display Couplant Check Chan-
nels

Displays couplant check channels (if any).

Display Go / No Go

Displays the go/no go strip.

Display Defect Markup Boxes

Displays defect markup boxes (if any).

TOFD Channel xx

Displays the TOFD channel xx to be displayed.

Scanner:

Start Position

[ The start position of the scan. (Online only).

Current Position

| The length of the scan. (Online only).

Data Storage:

Store A-Scans From Zoned
Channels

Enables/Disables A-Scan storage from zoned channels.

Calibration Scan

Disabled in analysis mode, only used online.

Strip Scan - General

Simply moving the mouse cursor over a strip causes the status bar to display information regarding the information at that point within the strip.

Double Tapping the mouse left button on a TOFD, Zone, Map, or Volumetric strip causes the strip to be displayed in expanded (full screen width) mode. Double
Tapping the mouse again returns the strip to its unexpanded view.

To scroll the image Up / Down, use the scroll bar at the right-hand side of the offline window, or up / down arrow keys, or page up / down keys. When using
the keyboard to scroll, pressing the <shift> key causes scrolling to be quicker.
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When using cursors; press the mouse left button to switch cursors. Also, pressing the mouse right button suspends cursor operation. Cursor operation may be
reactivated by placing the mouse within the offline window, and pressing the mouse left button. To turn the cursors off, press the right mouse button, then
select Process — Cursors from the menu.

Defect may be marked on strips by selecting Process — Defect Mark-up from the menu. Position a box around the defect and Tap the left mouse button, the

following dialog box is shown:

Defect Mark-up.

Adding a defect mark-up box to a zoned strip

Select Process — Defect Mark-up from the menu, this now places the software into defect mark-up add mode.
Move the mouse into a zoned strip (Map or T&A view), the mouse cursor changes to a cross.

Press the left mouse button to set the one corner of the defect mark-up box. Pressing the mouse right button aborts the operation.

Move the mouse to the opposite corner and press the mouse left button. Defect boxes may be defined across multiple zones.
The “Result of defect search” dialog box is now displayed.
Once the values in the above dialog box have been satisfactorily entered, press OK. This opens the file save dialog.

Result of defect search

BoxMNumber |1
BoxLength 2010 o
Charnel Detail | Charnel 1

ZoneDetale | Up Stieam Zone 1 to

Defect List

# Zoe  Statfmm]  Lenghfmm]  fGap ToFreviows )
1 20 240 -

1 %0 20 100

1 730 160 ®0

1 160 30 270

Ampitude (%)

541
51
8.4
0.8 01. Undefined v

Sisg
Pormsiy

Sumof Lenaths (810 nn
Max. Ampltude |61 %
Beam Spread Compensation [0.0 mm
Defect Degth 188
Defect Height m

<

Startof Fistto End of Last 1640

il]

0z

03 Line

04 Vaolmetic
05

06

07

Lack of Fusion [LoF.)

Lack of Penetiztion [L.a.P.]

09 Crack,
100 Enclosed

11 SE

12 Gat

nm

B

mm ] Depth % Height Set Manusly. 12, Planar

14 Font
15 Rounded
16 User Defined

Defect Classification 01 Undefined <

Comment

Ungraded v

Status Ungraded <

Ungraded
Cancel Acceptable
Unacceptable

Box Number

The number of the defect mark-up box.

Box Length

The length of the defect mark-up box.

Linear area along weld axis
that is being evaluated.

Channel Details

Displays channel identity information.

Channel Number etc.

Zone Details

Displays zone identity information.

Stream, Numbers of 1st
zone and last zones that
the box covers.

Defect List

A list of defects found within the mark-up box. Information includes:
Defect number.

Zone that defect is located in.

Start position of defect.

Length of defect.

Distance between separated defects.

Highest amplitude detected for the defect.

Sum Of Lengths

The sum of the individual defects contained within the mark-up box.

Start of First to End of Last

The distance from the start of the first defect to the end of the last defect within the
box.

Max Amplitude

The maximum amplitude detected within the mark-up box.

All data within the box is
evaluated for this value.

Beam Spread Compensation

A value that may be entered to account for beam spread.

Enter the horizontal half
beam spread value. This
will improve the accuracy of
defect length measure-
ment.

ReCalculate

Forces the software to recalculate defect lengths in the mark-up box. Use after modify-
ing the Beam Spread Compensation value.

Defect Depth

Defect depth will be calculated at the point of highest amplitude.

Automatic depth calculation
requires channel calibration
before data collection.

Defect Height

Operator entered value for the height of the defect.

To determine defect height
accurately, advanced defect
sizing techniques may have
to be employed, e.g. ToFD.
Using zone information ex-
clusively, only an estimate
can be made based on zone
height.

Depth & Height Set Manually

Enables manual entry of depth and height by the operator.

Left Tap with mouse to ac-
tivate or de-activate.

Defect Classification

Select a defect type from the list.

If User Defined is selected,
an additional text box ap-
pears to the right where
the operator may enter
text.

Comment

Operator defined comment.

Enter any additional com-
ments here.

Status

Select an acceptance status from the list.
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View / Modify Defect Mark-up.

Place the mouse cursor inside a defect mark-up box. Double Tapping the mouse left button, causes the software to re-open the above dialog.

Printing

If any defect mark-up boxes are printed, a second page containing a list of defects (and associated data) is also printed. An option to show/hide defect mark-
up boxes exists in the view control dialog box.

Amplitude Colour Bar.

The maximum percentage tick mark can be dragged
up and down. In the data views, any amplitude
above the line will have the colour of the last colour
in the colour bar; in the example it is white. Adjust-
ing the colour bar in this way is often referred to as
‘Soft Gain.”

256 Colours are defined between the min and max tick
marks.

The minimum percentage tick mark can be dragged
up and down. In the data views, any amplitude be-
low the line will have the colour of the first colour in
the colour bar; in the example it is red. This control
is simulates 'reject’ in analogue systems.
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Appendix A

Setting up StripScan in the TD-Scan Software

0 TECHNOLOGY

Note: The zonal discrimination technique is a complex operation that requires specific training in setup and analysis. This tutorial is not a substitute for thor-

ough training by professionals in this field.

1. To enable StripScan, Tap Setup-Collection Hardware-Scanners and select the StripScan tab then Tap OK. The scanner can be setup in detail later.

This action enables the StripScan tab in the Collection Hardware Setup dialogue.
2.  The basic ultrasonic setup may be executed in one of two ways:

2.1. Manually using the normal TD-Scan software controls for Phased array, ToFD and/or Pulse echo.
2.2. ESBeamTool Zonal® import - after developing a ‘scan plan’ in ESBeamtool® using the Zonal add-on, the scan plan can be imported directly into
the TD-Scan software.
3. Once the UT channels have been setup the zone setups can be established using the StripScan controls. To enable StripScan the StripScan tab must be

selected in the Scanner Setup window.

Scanner Setup. %)

Video Tracking
% Raster

Marual Input
Radal

51 B
Strip Scan Long Range

Aw'S-5

Single Axis Am Scanner

Rotational

Positional Info

Frimary &sis

Current Position
[ L -
Encoder Input

Start Position

CEm—
o

60.0

Collection Step

Speed (mm/Sec]

tator Control

_Dissbied |

Primary &xis Motor Contral

o | m]
(o)}

Dver current
E-Stop
‘Watch Dog

Type
Accel [mm/s?)
Speed (mm/s]

Move To

L&l
L&l
L1

4.
trol is described below:

4.1. Collection Hardware Setup

The StripScan controls are located in Setup-Collection Hardware. Tap the StripScan button on the Channel tab to display the controls. Each con-

Collection Hardware Setup

Channel 1 Glnha\] DAL ] Text I Pulse Echo Enlnursl Stip Scan Enlnursl
Category.
Charnel z ( ) i Losk A5
Nunber 2 4: Hardwar Frobe  [B5tip Scan‘ ‘ Gates ‘ Filters | D?scplay Cﬁ::nel W Copy To | Summary
Channel Type. Root Geometry Detection. Defect Sizing. (Global).
i - = Enahl v
19 text line = |Zoned = nable Eva I [0 B [000 «T [Recod =]
Mirror Chanine! 1 3:
39 text line = Down Stieam | Rec2 W 6 B [1.00 «T [NotAcceptable ~
Min Overlap. 30 i
Min Threshold (%) 200 = Rec3 ¥ [2 B [0B0 T [NotAcceptatle =
4" text line ——=|Zone 1 = | Fipe Info (Blsbal Fecd ¥ [4 B [000 «T [Mothcceplable -
[ EaTlalizls Thickness (T] mm Recs [ 4B uT
Beam Spread.
Compensation 0o i Girouping
0K ‘ Cancel |
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Strip Scan:

. PHASED ARRAY & PULSE
ECHO CHANNELS ONLY.

e Activated by selecting the Strip
Scan tab in Scanner Setup.

Channel Type

1st Text Line
(Zone Type)

Selects what the channel is used for:
. Zoned

. Volumetric

. Couplant Check

Zoned: Displays strip data as either
Time and Amplitude or Map view.
Volumetric: Displays strip data as
an amplitude B-scan - usually an
unfocussed view of all zones.
Couplant check: Displays data in
additional strips as contrasting col-
ours representing adequate or poor
probe contact.

2nd Text Line
(Zone)

Zone number. Only applicable when the channel type is zoned. Each channel can only have one
associated zone.

Each zone could however have mul-
tiple associated channels

3rd Text Line (Stream)

Selects the location of data relative to the weld
. Up Stream
. Down Stream

Stream = Direction of product flow

Min Threshold (%)

Minimum threshold that triggers drawing of time (TOF) data in Time/Amplitude strips.

4t Text Line
(Label)

Each zoned channel may have a user defined label that describes which part of the weld the chan-
nel is collecting data from.

Examples of zone names: Cap,
Root, F1, HP, LCP etc.

Edit Labels

Allows the operator to edit the table of label text.

Root Geometry Detection

*This procedure does not have to
be used and can be ignored

Enable

Enables/Disables root geometry detection.

Root geometry detection is effected
by following the operator defined
Minimum Overlap rule. The probe
positions of the current channel and
its mirror are fixed.

Mirror Channel

Specifies an identical channel that is aimed at the same zone from the opposite direction.

Min Overlap

The distance by which the beam centre crosses the weld centre. Any signal that appears before or
after the entered value is regarded as a defect

Overlap

£ %

Defect =

No Defect = : j—| Signal outside
Signal inside R H overlap bound-
overlap bound- : : ary
ary

Check Overlap

This button activates the Root Geometry Overlap Check dialogue box.

(See Root Geometry Overlap Check subcategory below)

Pipe Info (Global)

Thickness (T)

Material wall thickness. May be automatically entered by the system or manually entered by the
user.

If a Skip Correction value is entered
in the Global tab, then this value is
automatically displayed & the text
box greyed. If not then the value
may be entered manually. This
value affects all channels.

Beam Spread

Compensation

Specifies the defect length oversize value in millimetres. Defect length will be reduced by this
value. Specifying a value is optional.

Only used for evaluation by the
auto-sizing software.

The oversize must be determined
by the user: it is the difference be-
tween a known length defect and its
measured length at the highest
threshold.

Defect Sizing (Global)

Eval

Enables an automatic data recording threshold to be established, expressed as:
Indication lengths relative to wall thickness then signal attenuation relative to an amplitude refer-
ence level (gate threshold).

(See Strip-Scan Indication Grouping subcategory below)

REC x Enables automatic data evaluation thresholds to be established expressed as: This table facilitates the defining of
(x =2to5) Indication lengths relative to wall thickness then signal attenuation relative to an amplitude refer- a recording and acceptance hierar-
ence level. chy according to Code Acceptance
The result of the evaluation may be designated Record or Not Acceptable. Criteria or Engineering Critical As-
sessment (ECA).
Grouping This button activates the Strip-Scan Indication Grouping dialogue box.
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4.2. Edit Labels

Strip Scan Labels.

Lae 2

@ Fageloiz

0 TECHNOLOGY

Label x Enter zone labels If X = Page 1, labels are numbered
1to 32
If X = Page 2, labels are numbered
33 to 64

OK Stores the labels for use in the zone setup Tap the 4t text line in the Strip
Scan page to view labels.

Cancel Cancels the operation & closes the dialogue.

4.3. Root Geometry Overlap Check

Root Geometry Overlap Check. E|
Channel Channel
[1 Al A2 |2

Axial Offset I Aoal Offsek
-51.0 51.0

Leg | 1 Leg |1
Al | 247 Az |158.3

Crverlap -59.0

Indication | Defect,

This procedure does not have to be used and may be ignored.

Channel The channel and its mirror that are being checked.

Axial Offset The distance from the test piece datum to the TX probe datum. o Pulse echo probe datum = the
sound emission point

« Phased Array probe datum =
position of the element at the
lowest point on the wedge (either
1st or Last).
f

Leg Displays the reflected skip in which the signal is located

Al, A2 Displays the range to the signal for each probe

Overlap Displays the distance of the amount by which the two opposite beams overlap.

Indication Displays either Defect or Root, based on the overlap criteria.

5. Strip-Scan Indication Grouping
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Strip-Scan Indication Grouping. @

04 |
Cancel

Curnulakive length.
[v {Same Zome & Stream). M i

v
|v (Adjacent Zones, Same Stream). Enable [+

Enable Z Groupir

For any length of weld equal to W % T, the
maximum cumulative length of all individually acceptable
indications abowve the recording level, shall not exceesd
W % of this length, for level |-6.0  dB.

in Separation,

dx | Dvynannic j | 200,00 %% Lmax

B

r (ToF) | Enabled

gy

Min Separation.

i Absolute v || 200.0 mm
dr {TaF}) ~||5.0 mm

Enable X Grouping Enables defect grouping in length evaluated within the same weld zone and on the same side of

the weld.

Enable Z Grouping Enables defect grouping in length evaluated in adjacent weld zones and on the same side of the
weld.

Min Separation

dx Evaluates grouping criteria based on defect proximity using: Dynamic: Distance between adja-
« Dynamic cent defects based on a % of the
o Absolute length of the defects (% Lmax).

Absolute: Distance between adja-
cent defects based on a fixed length
(mm).

dr (ToF) Evaluates grouping criteria based on defect proximity using beam path distance.
Cumulative Length
Enable Enables/Disables cumulative length evaluation. The acceptance criteria are entered

into the three text boxes based on
the amplitude and length of defect
in a given length of weld.

6. StripScan Gate controls are accessed from Setup-Collection Hardware and Tap the Gates button on the Channel tab. There are different gate

controls depending on the type of zone (Zoned, Volumetric or Couplant check).
6.1. Zoned Channels
6.1.1. Dual Gate

A ‘Dual Gate’ system may be used in StripScan if the user wishes. The purpose of the dual gate is to provide a mechanism to define sepa-
rate display criteria for the amplitude trace and time (TOF) bar in the T&A strips. It is not necessary to use a dual gate if the time and
amplitude gate length are identical. Usually, the dual gates are only used in channels that are collecting data from the weld root. To limit
the display of spurious signals generated by reflections from the root bead, the amplitude gate is adjusted to end before the root bead. The
TOF gate is set to end beyond the root bead so that operational and root anomalies may be monitored, e.g. excess penetration, low root

bead, meandering root and variations in axial stand-off caused by a poorly positioned scanner band.
6.1.2. Single Gate

A single gate (Gate 1) is used for channels where the time and amplitude collection length is identical; usually all zones except root zones.

FibDel  Gan Velocily = [T =E500
1 2 |Ts-5500 5h

B00mm  5100E 3240 M/Sec] Measure | tn Fix = B 00" Start Units Zoom TCG View i

£ ATDSetupFlle_v5Phased.cfy FL 612 S om v 2 v A D

5400 59.00 mm
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Collection Hardware Setup

Charnel | Global | T.C.G. || Text

Charnel |1 ~
Number

Pulse Echo Calours | Strip Scan Colours

Categary.
[Hardware][ Probe ][Elnpﬁcan][ F-Law ][ Gates ][ Filters ]

Lock A-Gcan
Display Chanrnel

-

Peak Time

C Gate 3

Enabled
A-5can Mode A-5can Mode A-Scan Mode
Peak Mode Peak Mode Peak Mode
Start 4548 Sllmm Start Ll Start l:l mmrn
Width mm Width 6.43 3| mm Wwidth [z ]mm
Threshald % Thieshold % Thieshod [0 O|%

Amplitude Gate

Provides all time and amplitude data.

Provides time and amplitude data

(Gate 1) regardless of whether the TOF
gate is enabled.

TOF Gate Limits displayed time (TOF) data to the Gate 2 position and length. Use only if there is a requirement

(Gate 2) to display time and amplitude
data from different gate lengths.

Enabled Enables/disables the gate Gate 2 and places the channel in ‘Dual Gate’ mode. Only enable Gate 2 when dual
gate is required. This gate is the
TOF gate.

I/F Trigger *Not used in StripScan mode*

I/F Trigger Setup

*Not used in StripScan mode*

A-Scan Mode

. Off A-Scan collection disabled.
. Always An A-Scan is collected each time the scanner moves by the collection
step.

When Always is selected the A-
Scan is collected regardless of its
amplitude.

Note: File size will be signifi-
cantly larger with A-scan collec-
tion enabled.

Peak Mode Largest Amplitude is the only choice.

Start This is the start of the data collection gate. (US or mm)

Width This is the width of the data collection gate.(uS or mm)

Threshold Vertical position of the gate expressed as a percentage of A-scan screen height. In StripScan, the height of this
gate is not taken into account for
any measurement or display.

Test The test button opens the gate test dialog box. Used for reference only. Provides

a table that displays Time, Dis-
tance & Amplitude for each peak
in the gate that breaks the
threshold.

6.2. Volumetric Channels
A single gate (Gate 1) is used for channels designated as volumetric. The gate control is identical to single gate in the zoned channel section
above, i.e., Gate 1 enabled, and all other gates disabled.

6.3. Couplant Check Channels
Channels designated as couplant check display data in additional strips as contrasting colours representing adequate or poor probe contact. The
gate is adjusted to cover the reference reflector.

Collection Hardware Setup

Channel | Global | TCG. | Text Pulze Echo Colours | Strip Scan Colours

Category.
[Hardwale][ Probe ][StlipScanH F-Law ]\ Gates |l Filters I

Lock A-5can

Charinel |.‘ -
—_ Dizplay Channel

Humber

Peak Time

Gate 3
A-Scan Mode A-Scan Mode A-Scan Mode
Peak Mode Peak Made Peak Mode
Star v Start [4547  [5]mm Sttt [4347 2 |mm
idth mm width 1561 5]mm it [1561_ [5]mm
Thieshold k4 Theshod [0 |% Thieshd [0 |%
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I/F Trigger *Not used in StripScan mode*

I/F Trigger Setup *Not used in StripScan mode*

A-Scan Mode Off is the only choice. No A-Scans are stored.

Peak Mode Loss of Signal is the only choice.

Start This is the start of the data collection gate. (US or mm)

Width This is the width of the data collection gate.(uS or mm)

Threshold Vertical position of the gate expressed as a percentage of A-scan screen height. Signals above the threshold am-
plitude will be displayed in the
strips as a different colour to sig-
nals below the threshold.

Test The test button opens the gate test dialog box. Provides a table that displays
Time, Distance & amplitude for
each peak in the gate that breaks
the threshold for reference only.

7. Further controls specific to the current scan are accessed after the Start scan control is activated. These controls are described below:

7.1. Strip Scan Display Control.

Strip Chart Scan Control
Display
UP Stream Zones DOWN Stream Zones General
Ch1Z1 "Cap" Taa v thz Z1 "CAP" THA W Display Volumeliic Channels
Ch3 Z2 'F5" THA |w Ch4 Z2 "FE" off Display Couplant Check Channels
Ch5 Z3 "F4" Tha v ChE Z3 "F4" Tha [] Display "o / Mo Ga”
Ch7 Z4 'F3" Taa v Che Z4 "F3" THA ~ Display Auta Defect Sizing Stip
Chs 25 'F2" Map v Ch10 Z5 'F2" Map v
Ch1l Z6 "F1* Tra v Ch12 Z6 "F1" THA W Display Sizing Thiesholds
Ch13 Z7 "RT 60" Taa v Ch14 Z7 "RT 60" Thi v
Ch15Z8 "RT 68" o v Ch16 28 "AT 68" Teh v Mapped Dowan Stream Display
Left to Right v
Ch13 Z39 "AT 6BVOL" Taa v Ch20Z3 "AT 68VOL" ThA v
TOFD Channels
TOFD Channel 35
[Canon ] [aiTes | [ aimap | [Canor | [aTss | [ iMap |

Pags 1/5

Scanner
Start Position Curent Pasition | mm

Distance | 1000 o

Calibration Distance: mm

Page1/5

Current Pozition

oo o

[] Disable Acquisition Gain

Data Storage

Store A-Scans from Zoned Channels
mm

&

Display

UP Stream Zones / DOWN
Stream Zones

are:
Off - Data for this ¢

lection enabled.

Allows selection of viewing options for Up/Down stream zoned channels. The options

hannel is not displayed.

T&A - Time & Amplitude view.
Map - Data is displayed as a D-scan. Only available to channels with A-Scan data col-

T&A view displays data as:

« a continuous line
representing signal
amplitude and distance
along weld length.

Shaded vertical bar. The
height of the bar represents
TOF. The shading colours
are a visual representation
of the amplitude of the
signal.

Map view displays the strip
as a D-scan image (side
view along length of weld)
usually focussed at the fu-
sion face of the selected

zone.

All Off Sets all channels to display no data.

AIT&A Sets all channels to display Time and Amplitude data.

All Map Sets all channels to Map View if the A-Scan data is available. To ensure A-Scans are col-
lected, set the A-Scan Mode
to Always in the Gates Page
during initial setup.

General

Display Volumetric Channels

When selected, volumetric channels (if any) are displayed.

Displays strip data as an am-
plitude D-scan - usually an
unfocussed view of the full
volume of the weld.

Display Couplant Check Chan-
nels

Displays couplant check channels (if any).

Displays data in additional
strips as contrasting colours
representing coupling go/no-
go.
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Display Go / No Go Displays the go/no go strip. Displays data in additional
strips as contrasting colours
representing signal amplitude
above or below the gate am-

plitude.
Display Auto Defect Sizing Displays the auto sizing strip. Automatic data evaluation is
Strip performed when sizing rules

are defined by the user on the
StripScan tab in the Collec-

tion Hardware window.

Data is evaluated and colours
displayed after the collection

is completed.
Display Defect Markup Boxes Displays defect mark-up boxes (if any). Defect mark-up boxes are de-
fined manually by the user.
Display Sizing Thresholds Displays thresholds as dashed lines. Thresholds are determined by

the user defined sizing rules
on the StripScan tab in the
Collection Hardware win-

dow.
400% Amplitude Displays T&A strips with an upper amplitude limit of 400% FSH. Only available when the digi-
(T&A views) tiser control is set to 14bits

per sample. Signals will satu-
rate at 400% FSH.

Mapped Down Stream Display Displays the down-stream Mapped strips in either a ‘Left-to-Right’ or ‘Right-to-Left’ The up-stream strips remain
orientation. in the 'Left-to-right’ (surface
nearest the left) orientation.
Up-stream strip orientation
may be changed to suit the
users’ preference.

TOFD Channels

TOFD Channel xx Displays the TOFD channel designated. Up to 3 ToFD channels may be
displayed as non-parallel D-
Scans.

Scanner

Start Position The start position of the scan. (online only). Only available at the start of a

scan before data collection.
Greyed out after data collec-
tion.

Current Position The length of the scan. (online only). Only available at the start of a
scan before data collection.
Greyed out after data collec-
tion.

Data Storage

Store A-Scans From Zoned *This control is obsolete and awaiting removal*
Channels

Other Controls

Calibration Scan Enables Calibration mode (online only) e Switches controls on in the
file for fine adjustment of
gain when analysing the
calibration

« Appends the word ‘cal’ to
the end of the file name.

« Identifies the file as a
calibration file - can be
included or excluded from
auto reports.

Calibration Distance Length of calibration scan

Disable acquisition gain Disables the Acquisition Gain control for a calibration scan. The Acquisition Gain control
can be used to apply addi-
tional gain, when a scan is
started, that may be required
by a specification/code as a
visual aid while scanning. This
control excludes this correc-
tion from calibration scans.

8. Calibration adjustment tools are provided when a designated calibration scan is opened for analysis.
8.1. Strip Scan Calibration Control.

Calibration scans may be analysed and adjusted using special sensitivity controls that allow fine gain adjustments of +2dB to -2dB in 0.1dB steps
that may be applied to the channel gain. To enable these controls, open a calibration scan and Tap the Process drop-down menu, select Check
Calibration. Two individual horizontal cursors for each strip will appear that can be moved to encompass signals. A table will also appear at the
bottom of the page with a list of each upstream and downstream zone or volumetric' channel with columns for amplitude, gain and distance. The
values displayed in the columns are for the highest amplitude signal between each set of cursors. Double Tapping a line in the table will activate a
control window allowing the channel gain to be adjusted.
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Technology Design - Advanced Ultrasonic Inspection System. ~ Battery Power = 100%. -a
File Process View Window Help
(C:\Cal\Cal_000_Cal.scn o= |G|
» Up Stream (0 - 100%) » «Down Stream (0 - 100%) «
z2 Vol Vol z4
Cch1 Ch2 Ch3 Ch4 mm
F1 Volumetric Volumetric F1

0.0

—10.0

I 20.0

\Cu rsors T |

T —30.0

50.0

Cursors | 600
| ! 70,0

I
—80.0
e e e b0
ee——
H H —100.0
—110.0
—120.0
—130.0
1400
——— ':.._ _.-:H' :— £ 1500
—160.0
—170.0
—180.0
—190.0
— — L2000
Distance Down  Ampitude  Diance Gan
al 805% _013mm 26008
[Table

Info Block 1 [0p - Volumetic h 2

Foston: 750

[Ampitude: 00%

Gote Pos: 052mm__ [Time: 456045 [Range: 7243 mm

Cursors

Used to define calibration signals

Move cursors by dragging with
the mouse pointer. Placing a
cursor on either side of a sig-
nal displays the amplitude,
distance from gate centre and
gain values of the highest am-
plitude point between cursors
in the calibration table.

Table

Displays a table of values for the highest amplitude signal between the dual cursors.

e Only available in calibration
scans.

o Activated by Tapping the
Process menu and selecting
Check Calibration

e Double Tap any line in the
table to display a gain
adjustment control window
for that zone.

Info Block 1

Values at the position of the mouse pointer (not used for calibration adjustment)

F1
Modify Channel Gain

Amplitude 80.25

brso =

80.00

Gain Modification
Target Amplitude

Calaulate

Modify Gate Start

Gate Start 69.95

Range

B

o About to modify gain by: 053 d8 < Info Block 1

mm

mm

oK

INFORMATION

Cancel

Modify Channel Gain

Amplitude

Amplitude of Signal

Changes with gain adjustment

Gain Modification

Fine controls the channel gain

Channels gain can be adjusted
in 0.1dB steps to a maximum
of +2dB to -2dB from the gain
set for the calibration scan

Target Amplitude

% Screen height of calibration reference.

Calculate Calculates the required channel gain adjustment Displays a second Infor-
mation window with this
value.

Information

Info Block 1

Displays amount by which channel gain will be adjusted.

OK

Executes gain adjustment

Channel gain (Hardware
setup) will be adjusted by the
amount displayed in Info
Block 1

User Guide & Technical Reference Manual (Touchscreen) -September2022-web Ver2

84




Q TECHNOLOGY

Appendix B

i. Apex Matching (ToFD straightening)

anoyp

mTamhe

Open a ToFD file. If you wish to use Apex Matching to straightening the data, follow the instructions below:

Select Apex Control from the Process — Straighten menu.

A vertical A-Scan window appears on the left side of the data area and a crosshair appears in the data area.

Select an A-scan by moving the crosshair to an appropriate point on the data. To choose an A-Scan we recommend using the negative
(black) phase; choose a strong unsaturated signal by left Tapping the mouse.

Move the crosshair to the left side of the area to be processed and left Tap the mouse.

Move the crosshair to the right side of the area to be processed and left Tap the mouse.

The Straightening Control dialogue box appears.

From the Peak Type drop-down menu, choose Negative.

Adjust the Peak Threshold value until the Unmatched A-scans value reaches a minimum. A visual indication of amount of un-
matched A-scans can also be seen in the red bars at the top of the data area. As the unmatched A-scans reduce, the red bars are
transferred as a green trace to the effected samples on the image. The idea is to get as many green dots following the pattern of the
negative phase image as possible.

When the minimum above has been reached, then adjust the Max. Peak time difference to include more or less samples in the area
to be processed. If the file is particularly skewed the default sample value may not include the entire lateral wave image.

Unmatched A-scans value will probably reach a new minimum with this adjustment. Tap OK.

The image will be aligned (straightened) however the data image will probably display a measure of unevenness, we recommend that
you now use the Cross Correlation method to finally straighten the image.

ii. Applying a Licence

Licences for the TD-Scan software and systems may be activated by using the Internet activation facility in the Licence Control page. If no
Internet access is available, licences may also be issued manually by e-mail or telephone.

Ean Expiy
Supariion MaxTee
Mod | Dissbied e |7
B
Lok

Qrea;ﬁ;ibsy

TE e 02
et wilechrokasseneon

108 Pusekco
Hode | Disstie Made [ Db

o Expry

Lo Rargs Sl Soan

Mods | Disabied Made [Diavec.

Donrboa Liserssom talrered

Internet Method

Y

f.

Ensure that your system has an active Internet connection.

Run the TD-Scan software.

Open the licence generator by Tapping Setup-Licence Control

Tap the Download Licence from the Internet button. An instructions window will appear. Please read the instructions and Tap
either OK to continue or Cancel to return to the licence generator.

4 Before proceeding, please:
\l) - REMOVE ANY DONGLES ATTACHED TO THIS PC
- Make sure the computer is connected ko the internet

When a code has been returned from the internet, the hardware will be programmed with the new code,
DO NOT SWITCH THE MACHINE OFF WHILST THIS PROCESS 15 RUMMIMG

If you are ready to proceed, please press OK, otherwise press Cancel.

| Cancel

If you Tapped OK and a licence scheme has been approved by Technology Design, the licClient window will appear and the software
will attempt to connect to the secure licence server across the Internet. Wait until the licence type and code are displayed in the dia-
logue box then Tap Close. If the LicClient window disappears it may be brought forward by Tapping on its button on the Windows®
task bar.

Close

The licence will be transferred to the TD system. Progress is displayed in the Code Download window and when complete the Pro-
gram Success information window will appear. Tap OK.
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Code Download.

Please wait, programiing the new code:

[Do NOT switch the remote unit off |
0.0%

Program Success. E_I

.
\lf) The remote unit has successfully reprogrammed it's self.

The current licence status of the individual modules is displayed in the Licence generator.

Manual Methods

Telephone

a.
b.

a0

SemTa ™

F

Switch system and TD software on.

Contact Technology Design on +44 (0)1606590123 and state that you need a licence code. The operator will transfer you to an au-
thorised licence issuer.

Open the licence generator by Tapping Setup-Licence Control

Tap the Generate button. A code will appear in the dialogue box to the left of the button.

Read this code when asked to do so by the operator. Please use the phonetic alphabet provided as this is clearer for the operator to
understand.

The operator may ask you certain questions regarding the licence required and will then provide a return code.

Using the on-screen keyboard, type the return code into the lower dialogue box to the left of the Accept button.

Tap the Accept button.

Tap the Close button.

Wait for a few seconds and a progress bar will appear with a warning. DO NOT SWITCH POWER OFF TO THE SYSTEM WHILE THE
LICENCE IS BEING TRANSFERRED OR THE SYSTEM WILL BE RENDERED INOPPERABLE. Please heed this warning.

After the licence transfer is complete the TD Software will shut down automatically.

The software can now be restarted and used within the new licence scheme. To check the licence, open the licence generator (Setup-
LicenceControl). The current active scheme will be displayed.

Email
Send an email to tdsupport@technologydesign.com with the licence code you have generated using the steps below and also state the TD
system'’s serial number.

]

mF ampan

Open the licence generator by Tapping Setup-Licence Control

Tap the Generate button. A code will appear in the dialogue box to the left of the button. Email this code to Technology Design Ltd.
NB Do not leave the licence page until an activation code is emailed back and applied.

TD will generate the appropriate return code and email it back to the same address.

Using the on-screen keyboard, type the return code into the lower dialogue box to the left of the Accept button.

Tap the Accept button.

Tap the Close button.

Wait for a few seconds and a progress bar will appear with a warning. DO NOT SWITCH POWER OFF TO THE SYSTEM WHILE THE
LICENCE IS BEING TRANSFERRED OR THE SYSTEM WILL BE RENDERED INOPPERABLE. Please heed this warning.

After the licence transfer is complete the TD Software will shut down automatically.

The software can now be restarted and used within the new licence scheme. To check the licence, open the licence generator (Setup-
LicenceControl). The current active scheme will be displayed.

iii. Velocity Measurment
Automated Method

a.

b.
c.
d

o

©

100% A-Scan Velocity Measurement Cursors.

+75% Cursor 1

+50% Difference: 3060 ps

FibDel  Gain Velociy 5 -
T169ps 110048 5320 MrSec| Measure | o 1 Bl Start Urits Zoom TCG View A
C:\. st Setllp FL Rx=2 ERT- I P 101 - & D 208

Close all open windows leaving only the A-Scan window open.

Set the system up with an appropriate basic setup.

Tap the Measure button on the A-Scan window. The A-Scan Velocity Measurement Cursors window appears.

Place the probe on a calibration block or defect free area of the test piece. Adjust the A-Scan window so that two BWE’s are displayed
or the signals from two known thicknesses can be displayed ensuring that the peaks are not saturated.

Adjust Cursorl and Cursor2 to the peaks of two subsequent BWE's.

Adjust the Range control to the known thickness of the material. The velocity of the material in metres per second will be displayed
in the Velocity text box.

Tap OK. Notice the velocity value changes on the A-Scan window and may also be viewed in the Compression velocity text box on
the Global tab in the Collection Hardware Setup window.

= x|
gl

Time Cursars

4062 s

Range: Welocity:
BBG7 377

-2.000 3.000 8.000 I 48.000 53,0004
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Manually

a. Connect a probe to the system. No calibration is required.

b. Ensure the measurement units on the A-Scan display window are set to microseconds (US).

c. Place the probe on a defect-free area of the material and ensure that at least two repeat signals from a reflector at a known range are

visible on the A-Scan.
d. Activate the cursors and place one cursor on each of the peaks of the two signals.
e To calculate the velocity in metres per second, calculate the following:

Example:
R a nng 2 <10 ( Range=100mm
D iffe fus c e Difference between repeat signals = 61.47 uS
200

x 1000 = 3253m/s
61.47

iv. Calculate Probe Centre Separation (PCS)

a. On the Probe page, Tap the Calc Required Separation button.

b. The A-Scan Display Cursors window appears. Move the yellow cursor to a point on the lateral wave signal and the cyan cursor to the
corresponding opposite phase on the backwall signal.

Enter the material thickness.

Tap OK.

The correct Probe Centre Separation (PCS) is now displayed in the Separation text box.

The following formula is applied:

mooo0

Example:
2(t x tan 9) Focus Depth=25mm

Wedge angle = 60°

2(25 x tan 60)
2(25 x 1.73) = 86.6mm (PCS)

V. Probe Calibration

There are three methods to calibrate the system. In Phased array mode all 3 are available, in Pulse Echo mode only manual calibration is
available.
a. Manually (PA & PE) by physically determining the probe delay of a single focal law. For phased array the system then calculates the
probe delay for all other focal laws theoretically.
b. Theoretically (PA) where the system calculates all the probe delays (for each focal law) without any physical action by the operator.
c. Wizard (angled PA only). The delay for each focal law is determined experimentally by passing the probe (therefore each focal law)
over a calibration reflector (see Appendix C for detailed tutorials). NOTE: A special procedure to calibrate a multi-focal law
Pitch/Catch channel is activated when Probe Delay — Manual - Calibrate is selected in the phased array wizard.

Manual Method

This method uses one focal law to calibrate and then corrects all the other focal laws mathematically.

Enter all values for a basic system setup.

Change the measurement units from microseconds (ps) to millimetres (mm).

Tap Setup - Collection Hardware - Probe.

Clear the value in the Delay text box then Tap Apply.

Tap the Cursors button on the A-scan window (the button may display as C only depending on screen resolution).

Couple the probe to a calibration piece and maximise the signal.

Move Cursor 1 to the peak or flank of the calibration signal.

Enter the range to the calibration reflector into the Cursor 2 text box and press ENTER. The Difference (delay) between the cursors

is displayed below the cursor controls.

Tap the Set P-Del button to transfer the delay to the Probe Delay text box on the Probe Page.

j- Cross check the calibration by moving any cursor to a signal with known range & check that the range is correct. Alternatively, Tap the
Show button on the A-Scan window and move the vertical dashed markers on the A-Scan to encompass the signal. The depth is
displayed in the D text box.

k. Note: If the cross check is incorrect, the velocity is probably incorrect. We suggest you measure the velocity (see ‘How to Measure
Velocity’ in Appendix B).

Fampanoy

Theoretical Method

a. Enter all values for a basic system setup.

b. Simply Tap the Theoretical Delay button in Setup - Collection Hardware - Probe. The system will calculate and delay values of
all focal laws for the channel and display the value of the first focal law in the Probe Delay text box.

Wizard (see Appendix C for detailed instructions on how to use the wizard)
The phased array wizard may be activated from three different locations within the software:
a. Tap the Wizards menu and select one of the PA wizard options.
i PA Wizard - Starts the wizard at the equipment setup section. Complete this section to proceed to the calibration and TCG
section.
ii. PA Calibration Wizard - Channel x - Allows the user to re-enter the wizard at the calibration and TCG section, by-passing
the setup section. These menu items will only be displayed for channels that have already been calibrated.
b. Tap Setup - Collection Hardware - Probe - Calibration Wizard. Enters the phased array wizard at the calibration and TCG section
by-passing the setup section.
c. Tap Setup - Collection Hardware - TCG - Calibration Wizard. Enters the phased array wizard at the calibration and TCG section
by-passing the setup section.

vi. Element Balancing

a. Before enabling Element Balancing do the following:
i Place the transducer without a wedge on a calibration block with parallel near and far sides and no intermediate reflectors.
ii. Set the number of elements within the transducer (Geometry Page).
iii. Set the number of Tx/Rx active elements to any arbitrary value, say 16 (Focal Law Page).
iv. Set the gain so a backwall signal can be clearly seen (Hardware Page or A-scan Display window).
V. Set gate 1 start/width to cover the backwall signal (Gates Page).
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b. Now enable Element Balancing.

i The Element Balancing Procedure dialog box opens,

ii. Tap the Start button. The gain on each element is automatically adjusted so that an 80% full scale signal is achieved in the
gate. Once gain values for each element have been determined, the gain differences for each element are calculated and
stored and displayed in a table.

iii. The table may be saved as a delimited text file by Tapping the Save button. Values in the saved file may be imported into a
spreadsheet and displayed as a graph.

vii. Wedge Database - Editing

The wedge database may be edited or wedges added as needed.

a. Using Windows® Explorer, browse to C:\Documents and Settings\All Users\Application Data\TDScan and open the WedgeData.txt file
in Notepad. Note: If you cannot see the All-Users folder, disable hidden files in Windows®. For instructions on how to disable hidden
files go to Windows® Help and Support and type ‘hidden files’ into the search engine.

b. The wedge data is displayed in columns. Enter the new wedge data into the appropriate columns (the data sheet supplied by the
wedge manufacturer will provide this information).

c. Important: A Tilde (~) character must be placed before the wedge identifier in column 1 and if wedge data is added in the last row

then the Enter key must be pressed after the entry in the last column for new wedge data to be displayed in the Wedge Selector win-

dow.

Existing wedge data may also be edited.

e. When editing is complete, save the file and close it.

a

viii. Manual Ray Tracing

Use this procedure if no computerised beam plotting software is available. Before scanning a test item it is advisable to determine the extent of
coverage by the ultrasonic beam. Current semi-automated and automated scanning techniques often require the transducer to be moved in a
straight line relative to a datum point, e.g., a weld centreline, for the length of the scan. To determine the optimum distance of the transducer
from the datum, a beam plot may be drawn on a transparency and placed over a 1:1 scale drawing of the area of interest in the test material.

Determining and plotting the beam shape

Configure the software for either a sectorial or electronic scan and calibrate the probe.

Tap the Angle / EP Override button. The Beam Angle / Emission Point Override dialogue is displayed.

Take note of the first and last value in the Offset column corresponding to the current channel.

Draw a straight horizontal line near the top of a transparency.

Draw a mark on the line that represents the lowest element on the probe.

Measure along the horizontal line on the sheet from the mark in point iv above and make a mark at each of the offset distances noted above

in point iii.

g. Using a protractor to draw a line, corresponding to the angle of the relevant focal law, down from each of the offset points.
The beam shape has now been established from the centre of the 15 focal law to the centre of the last focal law and can be used to deter-
mine the probe position and gate location.

i. Note: On a sheet of graph paper, draw a 1:1 scale sketch of the test item in the same plane as the sound beam. Place the horizontal line
on the transparency over the contact surface of the test piece sketch and move it so that the beam sketch covers the area of interest opti-
mally. When working after the first half skip, simply draw mirror images of the test item on the graph paper.

-0 QN T

ix. Skip Correction

Skip correction is a method of measuring and displaying multiple skip legs as a linear plot. The software recognises the skips and then plots the
depth correctly in relation to the range as a mirror image.

r omm
B True
| Depth
/A 20mm
/ True
H Depth
A

How to use Skip Correction & Weld Overlays in TD Super-View
To display the skips in Super-View correctly the scan setup must first be configured correctly:

Essential Actions
Enable Skip Correction before scanning (it can also be enabled offline)
Set the Horizontal Offset correctly before scanning - this ensures that the overlay is positioned correctly in
relation to the weld centre (centre=0).

We recommend that you enable Pre-scan Free Run (Setup-Configuration-Misc). This will allow you to easily
enable and view the Skip Correction and Overlay in a ‘live’ environment before the scan actually starts.

Scan Setup
In the Collection Hardware Setup dialogue (Setup - Collection Hardware) do the following:
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a. Tap the Global tab

Collection Hardware Setup

Channel Globsl | D.a.C. | Test | Puse Echo Colous | Stip Scan Colours |

Clack Control Velacities Pulse Echa Skip Conection
Haster Clack Compression  |5360 MiSec Use giobal material
thickness
Shear 3247 MiSec
Material Thickness  [25.0 mm
HLT. Voltage Couplant 1500 MiSec
Convertioral [0 =] V
Phased Anay |50 E|: v Acquisition Gain,
Use global
Acquisition Gain L
PRF.
Gain Increase d8
FRF 1000 + Hz
Max PRF = 15000 Hz
F.RF. [bctual [1001 Hz

MOTE: The value of "PRF (Aetuall” is only valid when the &-Scan display is off.

oK Cancel
b. Enable Use global material thickness.
[ Enter the correct value into Material Thickness then Tap Apply.
d. Tap the Channel tab.
e. Tap the Probe button.
Collection Hardware Setup 23]
Chanrel | Glopal | D.A.C. | Test | Pulse Echo Colous | Stip Soan Colours |
Categom.
arel [ =] | Haudware |_Flow | Gaes | Fies || Lekafor 5 coTo| Summay
Element Balancing Disabled
Probe Parameters Skip Comaction Balance Elsments.
Anay Geometry Linear -~ Enabled v Enable r
Configure. Material Thickness mm
Geomety i <
Wave Type Shear =
Utlrasaric Velocity [3247 M/Sec Offssts Apodization
Probe Delay 36.28 mm Herizontal Offset 0.0 mm Method
Direction (Skew]  [0.000000 Show ertical Offset [on mm [None |
The Horizontal Offset is now measured to the front
of the wedge:
Download Focal Laws (F3] I no wedge [or zero dearee], the Offset is from
lement 1
0K Cancel
f. Tap the Enable checkbox in the Skip Correction area.

This procedure will ensure that the Skip Correction lines are displayed correctly when enabled in the data views. Note that if this procedure
was not followed before data collection, the saved file can be corrected during analysis as described in below.

Enabling Skip Correction in saved files

If skip correction was not enabled prior to scanning it may be enabled in analysis mode as follows:

Open the desired scan file.

Select File Data then Hardware Setup from the File drop-down menu. The Collection Hardware Setup window appears.

From the Channel tab Tap the Probe button to display the probe setup dialogue page.

In the Skip Correction dialogue area Tap the Enabled check box.

The material thickness may already be displayed in the Material Thickness text box; this will be the case if Pulse Echo Skip Correc-
tion was enabled in the Global tab either prior to scanning or off-line. If not, enter the correct material thickness.

f. Tap OK

Note: All active channels must have the same material thickness entered.

popoTw

Displaying Skip Correction in data files
Skips may be displayed as an overlay on a B or a Sector scan. The Leg number and depth will be displayed as green flags on lines corresponding
to the scan surface and backwall of the material. To display the skip lines:

a. Right Tap in the B or S scan view.
b. Select Show Skip from the contextual menu. The skip lines appear on the image.
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Weld Overlay

a. Weld overlays are graphic representations of standard weld preparation geometries superimposed onto the data image. Weld
overlays may be displayed on B, C and Sector scan images. NOTE: To ensure that the overlay is positioned correctly over the data
image (i.e., weld centre = 0), Ensure that the Horizontal Offset is correctly in the Hardware Setup dialogue.

Before displaying a weld overlay, the weld preparation geometry must be defined:

b. Open the desired scan file.
[ Select Overlay Control from the View drop-down menu. The Overlay Configuration window appears.

Owerlay Configuration.

Single v I DnuhIeV] J-Prepl

0K Cancel |

|
i Symmetric: v
i B 250 2
B i 2 clho afim
SO s [ ¢ 0 = 4
|
C!3 Ivert [
|
H Centre Ling Position | 0.0

d. Select the appropriate weld prep from the tabs. The left and right side of the weld prep may be defined independently or Tap the
Same check box if the geometry is symmetrical.

e. Fill in the dimensions in the appropriate text boxes. TIP: to define a K-prep, use the Single V tab and define one side with the
thickness in text box 2 only.

f. The Centre Line Position text box should have a value of 0 (zero).
g. Tap OK.
h. The weld overlay is displayed. If Skip correction is enabled, the weld overlay is displayed as a fold-out (mirror) image on B and

S scan images and a plan view on C scan images. If skip correction is enabled and displayed, the skip correction lines should
match the top and bottom of the weld prep images (see illustrations). The lateral position of weld overlays can be adjusted by
dragging the centre line left or right.

i Note: If a setup is imported from ESBeamTool®, the weld overlay is also imported. Complex sketches that contain curves, circles
and other geometric features drawn using ESBeamTool’s CAD tools are also imported.
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X. Time Corrected Gain (TCG)

Manual Method

a. Select ON from the T.C.G. Curve drop-down menu (Setup - Collection Hardware — Channel — Hardware).

b. Select the zoom factor from TCG View on the A-Scan window.

c. Tap the T.C.G. tab in the Collection Hardware window.

d. Select the curve to view from the Channel drop-down menu. Any values already in the dialogue may be removed by Tapping the
Clear All button or values may be imported from a delimited file.

e. Select the units (mm or ps).

f. Tap the position 1 check box. A marker appears (usually in the bottom left corner of the A-Scan). It appears as a small yellow square
identified by the position number.

g. Maximise the 1%t reference signal.

h. Drag the first TCG marker to the base of the signal and adjust the gain using the Gain (dB) up/down arrow control to position the
apex of the signal at the reference amplitude. The marker may also be moved by Tapping on the mm/ps and Gain up/down arrow
control.

i. Tap the position 2 check box. The second marker appears on the baseline below the previous marker.

j. Repeat the process with subsequent markers until the range through the material has been covered.

k. To disable the TCG/DAC for any single channel, select Off from the T.C.G. Curve drop-down menu mentioned in point a above.

Phased Array Wizard
The TCG wizard is activated after a valid calibration has been completed. The phased array wizard may be activated from three different
points within the software:
a. Tap the Wizards menu and select one of the PA wizards options.
i PA Wizard - Starts the wizard at the equipment setup section. Complete this section to proceed to the calibration and TCG
section.
ii. PA Calibration Wizard - Channel x - Allows the user to re-enter the wizard at the calibration and TCG section by-passing
the setup section. These menu items will only be displayed for channels that have already been calibrated.
b. Tap Setup - Collection Hardware - Probe - Calibration Wizard. Enters the phased array wizard at the calibration and TCG section
by-passing the setup section.
c. Tap Setup - Collection Hardware - TCG - Calibration Wizard. Enters the phased array wizard at the calibration and TCG section
by-passing the setup section
a. Tap Setup - Collection Hardware - TCG - Calibration Wizard. Enters the phased array wizard at the calibration and TCG section
by-passing the setup section.

xi. Focal Law Balancing

Manual method

Note: Focal Law Balancing can be applied to S-scans or E-scans.

First complete probe delay calibration.

TCG (Time Corrected Gain) may be setup prior to Focal Law Balancing but not essential.

Tap Setup - Collection Hardware, the Collection Hardware Setup window appears.

Tap the F-Law button located on the Channel tab.

Tap the F-Law Balance button, the Focal Law Balance Setup window appears.

Move the probe so that the target reflector is visible in the scan area and ensure that the target is registered by every focal law. If not,

exit the procedure and adjust the gate accordingly then re-open the procedure as before.

Ensure that the signal is not saturated or too low. If necessary, it is adjust the gain using the +2dB and -2dB menu buttons.

Move the red and blue horizontal delimiters above and below the target signal. Important: the target reflector must be isolated from

other reflectors that may impinge between the delimiters. If other reflectors are simultaneously registered between the delimiters,

incorrect amplitude correction will result.

j. Move the probe so that the target signal moves out of the data image and Tap Reset. This removes the amplitude histogram and the
amplitude correction curve if present.

k. Move the probe slowly over the target keeping a constant pressure until the target signal has passed through each focal law and
moves out of the image. As the target moves through the sound beam the echo-dynamic pattern appears as a green histogram repre-
senting the amplitude of each focal law. This echo-dynamic pattern will have a curved shape.

"7 @mpangy

I Tap the Calculate button. A dashed curve appears representing the amount of gain correction that will be applied to each focal law.

m. Move the probe so that each focal law passes over the target. Each focal law should now be a similar a height in the echo-dynamic
histogram.

n. Tap the Stop button. The F-Law Balance button on the F-law tab will now display the word Enabled.

o. To de-activate Focal Law Balancing open the Focal Law Balance Setup window, Tap Reset then Close. The window will close and

the F-Law Balance button on the F-law tab will now display the word Disabled.

Phased Array Wizard
a. When using the phased array wizard, focal law balancing (angle corrected gain) is achieved as a result of executing the Time Cor-
rected Gain procedure. The TCG wizard ensures that each focal law is amplitude corrected across the range of interest.
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Xil. Colour & Depth Adjustment
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a. Peak Depth and Interface Depth
The colour/depth scale may be either imported from an external scan file or defined manually.

i. Import (Import button)
1. Tap the Import button. The Select Scan File dialogue appears.
2. Browse to and select a suitable existing scan file and either double Tap the file or Tap the Open button. The
colour/depth scale from the selected file is imported.
ii. Define individual colours.
(For visual defect sizing in Stripscan follow points 2 to 5 below.)

1. Define the number of colours desired using the Number of Colours up/down arrow control.

2. Tap on the colour box at position no. 1. The Edit RGB Index xx window appears.

3. Move the red, green & blue slider controls to adjust the colour or Tap the More Colours button to select colours

from a predefined pallet.

4. Tap OK. The colour in the colour box changes to the colour selected in step c.

5. Repeat the process for each colour position.

iii. Define a colour scale automatically (Colour Scale button)
Note: It is visually most efficient to define several colour scales across the depth range.

1. Apply the procedure above (points a. ii. 2 to 4) to the first & last positions and evenly spaced positions in
between, across the depth range, e.g., with 20 colours selected, define position 1=red, 5=yellow, 10=green,
15=pink, 20=Dblue.

Tap the Colour Scale button. The Select Scale Ends dialogue appears.
Enter the appropriate number in the First colour in scale text box, e.g., 1.
Enter the appropriate number in the Last colour in scale text box, e.g., 5.
Tap OK. Each colour position between the defined positions is automatically assigned a colour to form an even
colour ‘ramp’.
Repeat the procedure above at the other positions, e.g., 5-10, 10-15, 15-20. Note: that each scale overlaps
the next. This ensures continuous colour transitions as seen in the illustration on the left.
iv. Adjusting Depth
The depth scale may be defined by entering each value individually or by using one of two automatic methods:

1. Using the Gate range (Set to Gate(s) button)

a. Tap the Set to Gate(s) button. Each active depth position will be automatically defined at evenly
spaced intervals covering the range of the Gate.

2. Defining end points (Value Scale button)

a Enter the shallowest depth desired for recording in the Depth text box no. 1.
b. Enter the deepest depth desired for recording (usually the backwall) in the last active Depth text
box.
Tap the Value Scale button. The Select Scale Ends dialogue appears.
Enter the appropriate number in the First value in scale text box, e.g., 1.
Enter the appropriate number in the Last value in scale text box, e.g., 20.
Tap OK. An even depth ‘ramp’ is automatically defined between the first and last entry positions.

nhwn
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b. Peak Amplitude
The colour/amplitude scale may be either imported from an external scan file or defined manually.

i Import scale (Import button)
1. Tap the Import button. The Select Scan File dialogue appears.
2. Browse to and select a suitable existing scan file and either double Tap the file or Tap the Open button. The
colour/depth scale from the selected file is imported.
ii. Default scale (Default button)
1. Tap the Edit button. The Pulse Echo — Amplitude Colour Scale window appears.
2. Tap the Default button.
3. The default colour scale replaces the current scale.
4. Tap OK.
iii. Manual scale setup (Edit button)
1. Tap the Edit button. The Pulse Echo — Amplitude Colour Scale window appears.
2. It is optional to Tap the Clear button which will clear the current colour scale.
3. Place the mouse over a point on the colour bar you wish to set the colour of and press the mouse left button.
(A numerical amplitude guide is located directly below the colour bar
4. The Edit RGB Index xx window appears.
5 Move the red, green & blue slider controls to adjust the colour or Tap the More Colours button to select colours
from a predefined pallet.
Tap OK. The defined colour appears as a thin vertical line in the colour bar.
Repeat the process for each amplitude/colour position. Note: It is visually most efficient to define several
colour changes points across the amplitude range; e.g. define 0%=red, 25%=yellow, 50%=green,
75%=pink, 100%=blue.
8. Tap the Scale Auto button.

No
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9. A continuous colour scale with the main four colour transitions appears in the colour bar.
100 90 90 0 60 S0 40 0 0 0 0 10 A M 40 5 B 0 8 90 100
10. Tap OK.

StripScan Colours (Map & Volumetric Strips)
1. Place the mouse over a point on the colour bar you wish to set the colour of and press the mouse left button. (
A numerical amplitude and RGB guide is located directly below the colour bar

2. The Edit RGB Index xx window appears.

3. Move the red, green & blue slider controls to adjust the colour or Tap the More Colours button to select colours
from a predefined pallet.

4. Tap OK. The defined colour appears as a thin vertical line in the colour bar.

5. Repeat the process for each amplitude/colour position. Note: It is visually most efficient to define several
colour change points across the amplitude range; e.g. define -100%=black, 0% =white, 25%=blue,
50%=green, 75%=yellow, 100%=Red.

-100% 5% 507 -25% 0% 5% 50% 5% 100%
6. Tap the Scale button. The Colour Modifier Box opens below the Map and Volumetric colour scales.
7. Enter the appropriate number in the First colour in scale text box, e.g. -100.

A00% 5% 0% 25% 0% 2% 50% % 100%

Lo Sede ) Amplide - R- G- B-

8. Enter the appropriate number in the Last colour in scale text box, e.g. 0.

9. Tap OK. An even colour scale is automatically defined between the amplitude positions defined in steps 7 & 8.

10. Repeat the procedure above at the other positions, e.g. 0%-25%, 25%-50%, 50%-75%, 75%-100%. Note:

that each scale overlaps the next. This ensures continuous colour transitions as seen in the illustration above.

Xiii. Encoder Calibration

ponoy

TTa ™

This procedure is similar for all the scanner interfaces that allow positional encoding.

Tap the Calibrate button.

The Encoder Calibration dialogue opens.

Enter a measured distance in the Distance text box. (e.g. 300mm)

Hold the encoder still at the beginning of the measured distance and Tap the Clear Count button. The Encoder Count value is set to
zero.

Move the encoder the length of the measured distance and hold the encoder still.

Tap the OK button.

The Encoder Calibration dialogue closes automatically.

The value in the Pulses per millimetre text box is automatically corrected. If the correct pulses per millimetre value for the encoder
being used is known, then this value may be entered manually without using the calibration procedure. Note if the encoder is measur-
ing in a negative direction after calibration, the sign (+ or -) of the pulses per millimetre value may be changed to reverse the meas-

urement direction.

Calibration may be verified by Tapping the Zero button and observing the Current Position value while moving the encoder a meas-
ured distance.

For a two axis (XY) scanner, the above procedure is repeated for both axes.

xiv.  Reprogramming the Remote Unit (manual)

If the Version warning message is encountered after switching between versions of the TD-Scan software or after installing a new version,
this procedure will be done automatically however it can be done manually by selecting Setup - Advanced - Flash Reprogram Remote
Unit then follow the instructions below:

Yersion warning.

(] The remote unit has version 6,01 software, this release of the P.C, software was tested with version 6,00,
LY

This may cause incarrect system operation,

sogyp

amp

When using a Pocket-Scan, connect the remote unit to the PC and switch on the power. For other TD units simply switch them on.
Run the TD-Scan software.

Once the A-Scan display window has been opened, from the main menu select Setup — Reprogram Remote Unit.

Double Tap the appropriate “.prg” file, e.g. "C:\TDScan_Release11.00\PRG Files\xxxxx.prg” from the PRG folder of the version cur-
rently open. Note: From Version 19:00 onward the PRG folder will open after step C automatically, simply double Tap the .PRG file.
Once the file has been selected it is downloaded to the remote unit.

After the file has been downloaded, the remote unit starts to re-program its self.

On completion the software automatically shuts down, this allows the remote unit to re-boot.

WARNING:
When the remote unit is re-programming its self, DO NOT disconnect the power supply. Doing so will render the unit
inoperative.

XV. TD CommsBridge

Make sure that the remote PC and the TD unit can communicate across your network. If you do not have a network available, create a
workgroup so that the two PC’s can communicate (you may have to ask your IT department for help). The PC’s can communicate
through a network switch/hub or a direct cross-over Ethernet cable.

If not already present, install TDCommsBridge onto the TD Unit from the TDCommsBridge folder on the TD installation CD. (If you do
not have the installation CD, we can email this small software app to you).

On the TD unit, run the CommBridge software by double Tapping on the TDCommsBridge icon on the Widows® desktop (do not run
the TD-Scan software in this unit). CommsBridge will automatically detect the name of this TD unit (Host). If the Port number is

User Guide & Technical Reference Manual (Touchscreen) -September2022-web Ver2

93



0 TECHNOLOGY

blank, type in the number 123 and Tap the Connect button. This causes the TD unit to broadcast messages to the network that it is
available.

d. Run the TD-Scan software on the remote PC and Tap the Reset Ethernet Configuration button in Setup-Configuration-System.
Shut down the TD-Scan software and restart it (do not reboot the PC). When the TD-Scan software starts again the Socket Settings
dialogue box will appear, fill in as follows:

i IP Addressing = Automatic
ii. Remote Unit = fill in the name of the TD unit. This is the same as the Host name mentioned in point c above.
iii. Port = 123

e. Tap the OK button. The software will now attempt to find the TD unit on the network. When initialization is complete after a few sec-
onds, you should see a live A-scan on the remote PC. You can now control the TD unit from this PC - all image processing is done
locally so the TD unit is free to use its processor power for UT.

XVi. Tuning the PID

Whilst there is no rule to tuning the PID values, we suggest the following (rather simple) approach:
a. In the Advanced Motor Control dialog, un-check the PID Enabled field, and set the Max Voltage, Max Current, & Timeout values, press
the OK button to close.

b. Enable the motor drive circuit (press the Disabled button in the motor control section of the Scanner Setup dialog).
c. Calibrate the encoder’s Pulses per millimetre value.
d. In the Advanced Motor Control dialog, set D = 0, I = 0, P = 100, and tick the PID Enable box.
e. The Sample Rate needs to be set with consideration of the pulses/mm given by the encoder.

i Less than 50 pulses/mm - 50Hz

ii. Less than 500 pulses/mm - 100Hz

iii. Less than 1000 pulses/mm - 500Hz

iv. Any other value - 1000Hz
f. Set the required Speed and Acceleration; say 25mm/s. (we normally set the two values the same).
g. In the Scanner Setup dialog, set the Current Position to 0 (press the Zero button).
h. In the Move To field set a position you want the scanner to move to (e.g. 500), and press the Enter key.
i. The scanner will now move to the commanded position. However because of the initial small P term, and I = 0, the move will probably

under-shoot.

j. Note: If the scanner moves-off at high speed, you will need to toggle the Reverse Motor Drive field in the Advanced Motor Control
dialog.

k. Move the scanner back to zero, increase the P term by 50, and repeat steps 7 through 10 until the under-shoot is less than 1mm or
the P term reaches 1000.

I. The I term is used to dial out the under-shoot. Start with a value of say 20 and repeat moving the scanner, increasing I (by 10 or 20
each time) until you are happy.

m. If the value of I is too large it can cause oscillation, so we suggest a maximum value of 300, or 60% of P, whichever is the smallest.

n Note: Most controllers do not have a D term, so its value may be left at zero. If however you wish to use it, we suggest making it
50% to 70% of P.

Pressing F6 on the keyboard opens a dialog that displays some details of the PID operation; the operator may find it useful.

The blue line is the current error value (there is a multiplier on the bottom left of the dialog so small values can be seen), and the green line is the
motor drive value.

xvii. Interface Trigger Setup

a. Enter all the setup parameters in the Collection Hardware Setup windows.

b. Ensure that the velocities (including the couplant velocity) are correct. See How to Measure Velocity in Appendix B for guidance if
required.

c. Tap the Gates button on the Channel Tab.

d. Place the transducer in position on the wedge (for contact testing), in a ‘water-box’ probe housing, or immerse in the couplant without
a wedge for immersion testing.

e. Place Gate 1 over the wedge/sample signal (contact testing) or the couplant/sample signal (immersion). NOTE: If the near surface of

the test item in an immersion bath is uneven, ensure that the interface gate (Gate 1) encompasses all these signals. The interface
signal can be verified by measuring the path between repeat signals in the water path or repeat wedge signals by enabling the I/F
Trigger Setup check box: this changes the A-scan measurement from Test Piece Velocity to the Couplant Velocity.

f. Now enable the I/F Trigger check box. The first signal that breaks the Interface gate threshold is referenced as zero. If the signal
drops below the gate threshold, a warning message, Interface Not Detected, appears in the A-Scan window.

g. When Gate 1 is designated as the Interface Trigger (IF box checked), Gate 2 automatically becomes the normal measurement
gate.

h. Any signal that now appears between the interface signal (Zero) and the backwall signal will be measured correctly in range.

Initial signal

I/F Gate (Gate 1)

Interface signal 1 (Referenced as 0)

Backwall signal

xviii. Connecting a Pocket-Scan PS45 to a Laptop PC

Entering a fixed IP address into the laptop & creating a network

Connect the PS45 to the Laptop using the Cross-over Ethernet cable provided and ensure that the PS45 is powered.
Assuming you are using Window7®, Tap the Windows icon on the taskbar to open Start menu.
Tap Control Panel - Network and Sharing Centre.

Tap on Local Area Connection.

Tap Properties.

Double Tap Internet Protocol Version 4 (TCP/IPv4)

Tap Use the following IP address and enter 192.168.000.199 in the IP address text box.
Tap in the Subnet mask text box and the value 255.255,255.0 will be entered automatically.
Tap OK and close all other open windows by Tapping OK or Close.

You can test the link using the following procedure:

i) Open the Start Menu.

i) Type cmd into the Search Box then press enter. The Command window opens.

SweNOUTAWNE
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iii) Type ping 192.168.0.200 and press the Enter key (all PS45’s have this IP address). Three text replies from the IP address 192.168.0.200
should appear in the Command window. If the message Request timed out appears (x3) then there is no communication between the
PS45 and Laptop - seek advice from a network engineer, competent person or contact Technology Design Ltd.

Starting the TD-Scan software & controlling the PS45

Start the TD-Scan software on the laptop PC.

The communication window will display a message that Communication has not started.

Tap Setup - Configuration — System - Reset Ethernet Configuration.

Tap OK.

Shut the TD-Scan software down and restart it. The Socket Settings window will appear.

Select Manual from the IP Addressing menu.

Enter 192.168.000.200 into the Remote Unit text box.

Enter 123 into the Port text box.

Tap OK. A warning may appear if no licence is detected. Close the warning window; the licence can be activated later.
The A-Scan screen should display a live A-scan trace. If no A-scan is visible, seek advice from Technology Design.

: Once the fixed IP address has been established on the PC and the TD-Scan software is communicating with the PS45, the links will be made auto-

matically when the software is restarted, or the laptop is restarted. If the fixed IP address is removed, this procedure will have to be repeated.

Xix.
1.

XX.

Ealie

XXi.

ToFD
1.
2.
3.

User Guide

Cross-over Ethernet Cable for PS45

Pocket-Scan PS45 units are supplied with a Cross-over Ethernet cable. This cable looks identical to a normal straight-through Ethernet cables
but is wired differently and may be required for direct network connections where no hub or network switch is used. If the Laptop/Desktop PC is
equipped with a Gigabit (10/1000) network adapter, a cross-over cable is not required and a straight-through cable will suffice.

&

1 2
Cross-over Cable
(Direct connection)
/
Straight-through Cable
(Hub/switch)
o 0

Cross-over or Straight-through
Cable
(Direct connection)

Cross-over Wiring
10/100

adapter

:

Pin 1

¢
:

Clip away
from you

Gigabit
adapter

Importing a Setup from ESBeamTool®

Create the setup/scan plan in ESBeamTool. NB. Ensure that the scan plan can actually be achieved by the TD unit, e.g. it is possible in
ESBeamtool to define a beam that strikes the front of the wedge so that the beam or part thereof does not exit the wedge. When attempting to
import this defective setup into the TD software, error messages will be generated. Versions of the TD-Scan software prior to 19.00 will simply fail
to import the setup.

PN

X

.| Not Possible

Possible

Save the scan plan as a work file, it will have an .ebwk extension. In older versions of ESBeamTool an exchange file (.tdsx) must be generated

as follows: File — Export — Export to TD-Scan

To import the file data generated in point 2 above into the TD-Scan software Tap File - Import ESBeamTool Settings.

Browse to and select the desired .EBWK file. Double Tap or select and Tap Open. The setup and piece (overlay) drawing will be imported into the

TD-Scan software. In older versions, browse to the appropriate .TDSX file and follow the same procedure as above.

Note — ESBeamTool is not ‘live’ ultrasonic software and generates purely theoretical data, therefore the following procedures need to be executed

in the TD-Scan software after the import is complete:

i) Delay calibration - using a wizard or manual process.

i) Time Corrected Gain - using a wizard or manual process.

iii) Focal Law Balancing (only when setting TCG up manually) - When the wizard is used TCG and Focal Law Balancing are handled simul-
taneously per focal law.

For the same reason noted in point 5, various other settings may need to be adjusted for practical accuracy.

Joining files

File joining is only available in the ToFD and Corrosion Mapping software. File joining is not available in SuperView.

Open the Master (first) file.
Tap Utilities - File Joining. A file browser window opens.
Select and open the Slave (second) file in the join sequence.
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A green crosshair cursor appears in the Slave file data area. Move the crosshair with the mouse or arrow keys to a point where you wish the first
file to join to the second file and left Tap or press Enter.

A green crosshair now appears in the Master data area. Move the crosshair with the mouse or arrow keys to a point where you wish the first file
to join to the second file and left Tap or press Enter.

N.B. The Master file data will always overwrite the Slave file data; therefore, if the joining point (i.e. where the green crosshair was Taped) on
either the Slave or Master is not at the leading edges of the data, the Master data will overwrite the Slave data by the distance from the leading
edge to the crosshair.

The data will join creating a new unified file and a file browser window will appear. In the File Name text box, a filename will be entered automat-
ically with a unique file extension. Tap Save or change the filename and/or file extension then Tap Save. Note: the original scan files will be left
intact for future reference unless you change the filename and extension to the same as the original whereupon the new data will overwrite the
original data after accepting the pop-up warning to this effect.

Corrosion mapping

1.
2.
3.
4.

5.

xxii.
a)
b)
<)
d)

f)

9)
h)

XXiii.

Open the Master (first) file.

Tap Utilities - File Joining. A file browser window opens.

Select and open the Slave (second) file in the join sequence.

A black crosshair cursor appears in the Slave file data area. Move the crosshair with the mouse or arrow keys to a point where you wish the first
file to join to the second file and left Tap or press Enter.

A black crosshair now appears in the Master data area. Move the crosshair with the mouse or arrow keys to a point where you wish the first file to
join to the second file and left Tap or press Enter.

N.B. The Master and Slave file data will be overlaid. The overlaid data points will be displayed in the B and D scan views however the C-scan will
display the data that match the Peak Mode rules.

The data will join creating a new unified file and a file browser window will appear. In the File Name text box, a filename will be entered automat-
ically with a unique file extension. Tap Save or change the filename and/or file extension then Tap Save. Note: the original scan files will be left
intact for future reference unless you change the filename and extension to the same as the original whereupon the new data will overwrite the
original data after accepting the pop-up warning to this effect.

Speed-up options for Phased array scans

First you must understand that because there is so much calculation to be done when doing phased array and displaying the data as B, C, D & S
scans, the computer processor is being highly stressed. Therefore, you need to be aware of this and apply practices that will limit the processor’s
workload - this is true for all phased array systems. Here are a few tips:

Enable Online Max speed in Setup - Configuration — Misc. This will display the C-Scan as a non-volume corrected view during data collection
- when the file is opened for analysis the view will automatically be corrected and displayed as a true depth C-scan - this saves significant proces-
sor workload. This control will make certain changes to the data display during data collection in order to optimize system efficiency, e.g. data
from only one channel will be displayed and image filtering will be disabled.

Enable Data Limits (Samples) in Setup - Configuration — Misc. and choose 150, 300 or 600 samples (300 is recommended). This will limit
the maximum amount of displayed data samples to the chosen value regardless of what the digitization frequency is set to. This control also
reduces processor workload significantly and dramatically increases the speed at which you can scan. Data Limits (Samples) will reduce the
displayed data resolution (but probably within an acceptable range - please check procedure requirement)

Display as little data on the screen during data collection as possible — perhaps only a C-22scan and an A-scan and then change this to a more
complex view later for data analysis.

Keep the gate to the minimum length required.

Be mindful of the number of focal laws being generated and keep these to a minimum, the more focal laws, the more the processor workload.
Increase the PRF. If during a scan, a significant number of ‘missed’ scan lines are noticed, we suggest that the operator check the PRF before
taking any other action.

Switch image filtering off during data collection - this will be done automatically if Online Max Speed is enabled.

Do not set the digitization frequency too high - it is usual to use 5 times the probe frequency for PA and 100Mhz for ToFD. The digitization fre-
quency may be lowered with acceptable results but be mindful of code requirements.

Do not use averaging for PA - it is not usually needed (only for ToFD).

Corrosion Mapping - Manual Input

There may be times when a corrosion mapping C-scan is required when an encoded scanner or video tracking system is not available or the test
item geometry precludes the use of scanners. An effective C-scan may be achieved by manually capturing the data at discreet gauge points plotted
on the test surface.

a) Draw a grid onto the test surface corresponding to the desired collection step interval.

b) Switch Super View® off.

c) Setup and calibrate a 0° probe.

d) Select the Manual Input tab from the Scanner Setup menu. Enter the appropriate start and end positions

e) Enter the desired collection step for both X and Y axis.

f) Start the scan. When the scan window opens, the Manual Position Entry control window appears. Tapping the arrows allows you to tab
through the grid reference points (collection steps) defined previously.

g) Place the probe on the grid position corresponding to the co-ordinates shown in the Primary & Secondary Axis text boxes.

h) Tap OK to execute data capture for that grid position.

i) Repeat steps F to H for other grid positions. In this way you can manually cover the area of interest as desired.

Manual Position

Primary Axis [Horizantal) - IEUU mim ak,
Secandary &xis  [Vertical) A |1UU mm ¥
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Lateral Wave Position Estimation

In ToFD it is sometimes useful to calculate where the lateral wave signal should appear on the A-scan, for example when you are unsure of which
signal is the actual lateral wave or the signal-to-noise ratio may be such that it is indistinguishable from the ‘grass’ on the base line. Itisim-
portant to remember that the PCS is not the full lateral wave travel path: the ultrasound passage through the wedges should also be taken into
account. Use the following formula to calculate the lateral wave position in microseconds (ps).

Note: For simplicity and practicality in the field, the compression velocity of sound in the test material has been used for both wedge and test
material therefore the lateral wave position is an approximation.

l, ==V Example:
Where: lg =7+86+7 = 100mm

V = 5.92 ps/mm (5920 m/s)
lt = Lateral wave position in ps

l; = Lateral wave sound path in mm ~lp =100 + 5.92
(a+b+c as per sketch below) = 16.89 ps
V = Material sound velocity in mm/pus
A\ .
\\ \\ / /
\ . 7/

Installing ARCNET to USB Driver

The legacy PCMCIA version of the Pocket-Scan can be easily connected to a USB port instead of a card slot. PCMCIA slots are no longer supplied

with standard laptops; therefore, TD supplies a converter to address this issue. The adapter is a small hardware device that replaced the PCMCIA
card and plugs into the same D-connector on the Pocket-Scan and a USB port on the PC. Before the adapter can be used, a driver appropriate to

the version of Windows® must be installed. The drivers are located on the TD-Scan installation CD.

. Window 7 32-Bit \\USB_TO_Arcnet\DriversForWindows_7\32_Bit
. Window 7 64-Bit \\USB_TO_Arcnet\DriversForWindows_7\64_Bit
. Window 8 64-Bit \\USB_TO_Arcnet\DriversForWindows_7\64_Bit

a) If it is the first time the adapter is connected, it will appear in the Device Manager as Unknown device under Other devices. NOTE: Connect
the converter directly to a USB port on the PC and not through a USB hub. USB hubs vary and some can reduce bandwidth and/or fail to
provide adequate power to the converter hardware.

b) Right-Tap on the Unknown device and select Update Driver Software....

c) Tap on Browse my computer for driver software and select the location of the USB-ARCNET driver and Tap OK.

d) Tap Next and when prompted by Windows Security, Tap on Install this driver software anyway.

e) The following message will appear, Windows has successfully updated your driver software.

f) The USB-ARCNET Adapter will now be ready for use.

Using 14-bit and 8-bit

The FocusScan and HandyScan TD products allow the user to choose between 8- or 14-bit processing. 8-Bit represents 100% FSH and 14-bit

represents 400% FSH. In TD systems the A-scan may be displayed in 100% or 400% amplitude windows. 14-bit processing provides a useful

increase in dynamic amplitude range that allows the user to use the traditional 100% scale but with the ability to leverage the additional headroom

for amplitude sizing if needed. Below is a useful method of displaying data.

a) Set the system to 14-bit during setup.

b) Set the TCG between 0 and 100% FSH.

c) When acquiring and analysing data, set the A-scan and amplitude colour scale to 100% FSH.

d)During data analysis, if a defect peak exceeds 100%, tap and hold the colour bar, then choose Range 400% from the context menu, then Choose
Reset from the same context menu.

e)Tap and hold on the A-scan sub-panel to reveal the context menu and choose Follow Colour Bar, the Amplitude scale will change to 400%.
Immediately then deselect Follow Colour Bar to prevent the A-scan scale from changing if the colour bar is manually adjusted.

To explain how the software can display amplitude greater than 100%), we must consider the number of output data bits on the ADC (Analogue to
Digital Converter) and the numeric range that can be represented by these bits.
Range Calculation: R=%(2n/ 2)

R = Range

n = Number of bits.
Historically, digital ultrasound equipment used 8-bit ACD’s. This gives a numeric range of 28 / 2 = 128 (the reality is +127, -128). Thus, the
percentage value of the LSB (Least Significant Bit) is 100/127 = 0.787%.

So, with better resolution ADCs (we use 14-bits), the numeric range is 214/ 2 = £8192. In this case the LSB percentage value is 100/8192 =
0.01221%.

This is much finer resolution than is required, so it would be advantageous to shift this range by 2-bits, effectively multiplying the percentage

range by 4. So, we can say that the percentage value of the LSB is not 0.01221% but is 0.04883% (which is still much finer that 8-bit). This
gives a percentage range of:

0.04883% x 8196 = 400%
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xxvii. Curved Surface Correction (CSC)

This option is configured in the TD Super-View Display Control dialog. From the menu select Setup, TD Super-View Panel Layout, and set
the Surface Correction field to the required option.

1. None: No correction is applied.

2. Display Only: All images are not CSC corrected, only the displayed text (axes, cursors, and status bars) show the corrected value of
depth (radial depth). Distance is not corrected.

3. Image Enabled: Correction is carried out during the image construction stage, both depth and distance are corrected and the displayed

text reveal the true values.

Notes:

These options are available only when test piece geometry is set to Curved prior data acquisition.

You cannot do CSC when the geometry has already been set to Flat.

The geometry setting can be changed later offline along with other parameters.

The Geometry field can be found in the Probe setup page. Also the Internal Diameter field must be set which is also in the Probe setup page.

Dual-linear array
Only side-by-side arrangement is supported, and it's assumed the phased arrays and wedges of TX and RX are symmetrical. Therefore, only one
set of parameters, i.e., for TX, is needed.

First element separation:
Separation between centres of first element of two linear arrays. Here the first elements refer to the elements with biggest separation between
them if squint angle is greater than 0.

Squint (angle):
Half of the angle between the two wedges.

Roof (angle):

The angle that the phased array rotates around its central line. When facing the front of the wedge, the TX array is assumed at right, and the roof
angle will be positive if the phased array rotates clockwise, which is always the case as the arrays should face each other so that beams can cross
at certain point.

Probe Direction (angle):
The angle between the symmetrical plane of TX/RX array and the secondary scan axis, similar to 1D array. Only 0/180 degree is allowed.

Offset:

The horizontal and vertical offsets are relative to TX unit, i.e., the 1st element when 0°wedge or no wedge is used, or the front of wedge when a
non-0° wedge is used, similar to 1D array.

To setup dual-linear PA, just do it using the same procedure for setting up a single PA. The parameters for TX and RX control should be identical

except Element 1 Connection. When no wedge is used, Squint angle and 1st Element-Separation are available; while with wedge in use, in
addition to those two angles, Roof angle is available as well. Other wedge parameters are those of the TX unit.
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Appendix C

Wizards

1. Phased Array Calibration Wizard

Probe Delay Calibration — Radius.

1. Select the radius you wish to calibrate at (e.g. V1 100mm Radius), and press the <Calibrate> button.
Probe Delay.
I W1 100mm Radius j
Range I mm
Calibrate | Test |
2. Move the probe across the calibration block so that each focal law sees the calibration target.
[N rA Wizard Setup _ O] x|
Distance (mm) Range (mm) Amp 4
0.0 10.0 200 30.0 40.0 0.0 80.0 70.0 £0.0 0.0 130.0 135.0
| I | I | I | I | I | I | 1 | I | 1 | I I I 100
= B
=
= E
E = i 20
E- ] 70
3 FL10
- &0
E 2
EF
£ ]
g2 =
3 40
=
il 2
L0 a0
=
= ]
b= 20
= L 10
LN
Data Delimiters: || Echo Dynamic:
¢ Only signals within the delimiters are used. | | e There is one value (aligned vertically) per focal law.
e These are positioned by placing the mouse pointer over « The horizontal scale is the range (sound-path) to the calibration tar-
the Arc, pressing the mouse left button, and dragging. get. The colour is derived by the maximum amplitude of the signal
detected.
a. Move the data delimiters to encapsulate the data from the target radius.
b. Use the gain controls to obtain a reasonably large signal. (80% FSH approx).
c. If the amplitude is too large the data for that focal law will be drawn in Red/White stripes. If this happens reduce the gain.
3. Select the menu option <Level Amplitudes>.
% Technology Desion - Advanced Ultrasonic Inspection System. Battery Power = (0
Stop | Cleg€ Level Amplitudes YPass 1 Complete  Calibrate  Test Reset
| P, nnlﬂu. —Trr i el e
4. Ensure that the Echo Dynamic is clear, select <Clear> from the menu if not. Move the probe so that each focal law sees the calibration target.

Once complete, select <Pass 1 Complete> from the menu.

5. Repeat for pass 2.
If the sound path values for the respective focal laws are within 0.1mm between pass 1 and 2, passes 3 and 4 will be skipped, and the menu
option <Calibrate> will become enabled. If not repeat for passes 3 and 4, then the menu option <Calibrate> will become enabled.

NOTE: If the data for any given pass appears to be of poor quality (may be bad coupling), the echo dynamic can be reset by selecting
<Clear> from the menu.
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Once all passes have been completed, the <Calibrate> menu option will become enabled. On selecting <Calibrate>, the per focal law probe
delay values will be computed and displayed.

Stop  Clear

Lewvel Bmplitudes

Wedgs Delzy
00 10 20

Pass 2 Complete  Calibrate

{mm}
30 40 3

Test:

Reset

Probe Delay (Set).

I V1 100mm Radius vl

TCG
’7Paints | 1 3:

Amplifier

Gain |0.00 3: dB

Sound Path data.

Values within tolerance are displayed in
green; else they are displayed in red.

+5dE | +2dB | +VadB
-6dB | -2dB | -VadB

(0]3 |

Cancel

Depth (mm)
0 830 800 V50 700 G50 GO0 550 500 450 400 350
L

a.
b.

_s|xvalues, andghe sgund path-data
Q complete; press_<Save>-to

-100 o

10.0
|

TETEnsE (T
2000

an

l the sound path daLa/is not clear, select <Clear> froi
MGV& the probe across the calibration block so that eal

display

ed.

a signdl.

o
o
S

|

Example Excel file.

in i 35, .00 o
[A] B I C I D
-2 TECHIMTOLOGY
3
T Q
| 5 | Date 26/03/2013
6 | Time 15:04
| 7 | Channel 1
| 8 | Tolerance 0.5mm
9
E Probe Delay Calibration Results.
11 Target (100 0mm)
E Flaw Range Error
13 1 100.00 0.00
14| 2 100.03 0.03
15 | 3 100.06 0.06
| 16 | 4 100.03 0.03
17| 5 55.94 006
| 18| 3 100.08 0.06
19 7 55.94 006
| 20| 8 10018 018
To stoptthg calibfationlpressxStop> onttite nenu.

Probe Delay Calibration - Side Drilled Hole.

1.

0
&

W
[N

W
5 s

of sound hs will
Tolrance (2] |05 == mm

Save

Table of sound path
measurements.

Operator definable tolerance.

NOTE: If “Password Protect Scan
Setup” is enabled, only super-
users can change this value.

be populated with these

Select the option <User Defined (Depth)>, and enter the depth of the Side Drilled Hole you wish to calibrate at. Then press the <Calibrate> button.
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Probe Delay.

I User Defined (Depth). j

Depth I 25 mm

Calibrate | Test |
2. Move the probe across the calibration block so that each focal law sees the calibration target.
3.
— 1Ol x|
Distance (mm) Depth {mm} Amp (%)
400 -0 =200 -10.0 0.0 10.0 200 0.0 40.0 0.0 40.0 450 0.0
| 1 | I | I | I | I | I | 1 | 1 | I | 1 I I 100
= L1
=
3 [ Y . | =
o
[~ FLS
= 20
o
E ! T
= FL1
o -]
=
=)
£ 7 50
a2 FL1
. 40
o
=7 0
= -
2] 20
= 10
=1 I
Data Delimiter: Echo Dynamic:
e Only signals within the delimiter are used. e There is one value (aligned vertically) per fo-
e The delimiter is moved by placing the mouse pointer inside the area, pressing cal law.
the mouse left button, and dragging. e The horizontal scale is the range (sound-path)
e The size is changed by placing the mouse pointer over an edge, pressing the left to the calibration target. The colour is derived
mouse button, and dragging. by the maximum amplitude of the signal de-
e The delimiter automatically tracks the largest signal within its area. tected.
4. Select the menu option <Level Amplitudes>.
‘% Technology De<inn - Advanced Ultrasonic Inspection System. Battery Power = i
Stop | Clegf Level Amplitudes YPass 1 Complete Calibrate Test Reset
I heabe Pl — e T — Aeemlifioe

5. Ensure that the Echo Dynamic is clear, select <Clear> from the menu if not. Move the probe so that each focal law sees the calibration target. Once
complete, select <Pass 1 Complete> from the menu.

6. Repeat for pass 2.
If the sound path values for the respective focal laws are within 0.1mm between pass 1 and 2, passes 3 and 4 will be skipped, and the menu
option <Calibrate> will become enabled. If not repeat for passes 3 and 4, then the menu option <Calibrate> will become enabled.

NOTE: If the data for any given pass appears to be of poor quality (may be bad coupling), the echo dynamic can be reset by selecting
<Clear> from the menu.

7. Once all passes have been completed, the <Calibrate> menu option will become enabled. On selecting <Calibrate>, the per focal law probe delay
values will be computed, and displayed.

‘Wedge Delay (mm)
10 20 30
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8. At this point the calibration may be tested by selecting the <Test> menu option (this stage is optional).

‘ Technology Design - Advanced Ultrasonic Inspection System. Battery Power = 0%.
Stop Clear Leve| amplitudes  Pass 4 Complete  Calibrate Test Reset

Table of Depth
measurements.

Operator definable tolerance.

NOTE: If “Password Protect Scan

Probe Delay (Set). TCG Amplifier 1
l—_l\ = ) Iﬁ 2
User Defined (Depth). - Paints | 1 ~ Gain 11.07 =48 ok | ;
Depth | 25.0 mm Calibrate 46d8 | +20B | +1adB 4
_I Canice| :
Calibrate Test Test 5dB 2d5 | -vadB .
| | | = | = Help Kl
[N PA Wizard Setup ol =
Distance {mm) A (5 9
-40.0 -30.0 20.0 -10.0 270 it}
| Lo 1 | | | e 1
=
= —1 12
- 1 13
@ 14
o B =
a8 I
17
Depth data. ] 1B
Values within tolerance are displayed in 1%
green; else they are displayed in red. @ 0
1
Ea=
EET rd 1
= 50 3
=L 23
& 27 24
g =
i a0
27 b3
=
3 i< 30
=
3
3 20
=
=
2
o 10
=
= Frame Rae = 21
ﬂ’x—lv—l@—lp-—l‘\—| o Tolkerance (=) [05 = mm
[Gain = 11.07d8, (RefGan =0.00dB, 11.07dB) [ [ 4 Save

Setup” is enabled, only super-
users can chanae this value.

a. If the depth
data is not clear, select
<Clear> from the
menu.

b. Move the probe across the calibration block so that each focal law receives a signal. The table of depths will be populated with these values,

and the depth data displayed.
c. Once complete, press <Save> to save the calibration test data to an Excel file.

Al 8 [ ¢ [ D ]
Qmﬂﬂmﬂ

Date 2710312013

Time 08-49

Channel 1

Tolerance  0.5mm

Probe Delay Calibration Results.

slalslalalalal=al=

Target (25.0mm) Example Excel file.
Flem Depth Error amp

1 25.06 0.08
2 25.02 0.02
3 2501 0.01
4 25.05 0.05
5 25.02 0.02
6 25.02 0.02

9. To stop F] 7 503 003 the calibration press <Stop> on the menu.
8 25.11 0.11

TCG Calibration.

1. Firstly, select the number of points in the TCG curve, and then press <Calibrate>.
TCG

Points |3 3:
Calibrate |
Test |

2. Enter the Depth and Leg for each TCG point.
The software will arrange the targets in shortest beam path 15t

W

| libration Targets. x|
Type ISu:IE Drilled Hole ~
o
’ Target

mm

mm

=117 &

3. Move the probe across the calibration
law sees the calibration target.
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DESIGN

‘ Technology Design - Advanced Ultrasonic Inspection System. Battery Power = 0%. — |ﬁ' |5|
Start Stop Clear Autolevel Fass | Complete  Point 1 Calibrate Reset
Probe Delay {Set). TCG Amplifier

|User Defined Depth). 7] Points |3 33 Gain Il?-U? 3: dB ak |
Depth I 25.0 mm Calibrate I +5dB | +2dB | +‘.-"2dEI Caricel
Callorate | Test | Tt | -5 | -2 | —u&dBl Help

[N Point 1: 25.0mm Side Drilled Hole.
Amp (%)
1] -50.0 -40.0
_ I | I | | I | I | I | I |
= Current TCG Cali-
- bration point.
2 o
| |
3 | |
= .l %
e &
=
E o
227
1| =4
Z2
=
_ JFrmmzmmz ez
sk=W-le- R-B-[ \ \ 0
[Gain = 17.07 d8, (RefGain = 0.00 d8, 17.07 dB) \ | \| 4
Data Delimiter: Echo Dynamic:
e Only signals within the delimiter are used. e There is one value (aligned vertically) per fo-
e The delimiter is moved by placing the mouse pointer inside the area, pressing cal law.
the mouse left button, and dragging. ) ) ® The horizontal scale is in amplitude.
e The size is changed by placing the mouse pointer over an edge, pressing the left

mouse button, and dragging.
The delimiter automatically tracks the largest signal within its area.

TCG calibration is performed with 14-bit data, therefore the dynamic signal range is to 400% FSH.

Use the gain controls to adjust the signal amplitudes. Aim for the minimum response being greater than 25% FSH (if possible).

Saturated signals are drawn in Red/White strips. In this case the gain must be reduced.

Once all focal laws have ‘seen’ the calibration target select <Auto Level> from the menu. This will set the gain to give a 350% FSH signal
for the largest response.

a0 ow

4. Ensure that the Echo Dynamic is clear, select <Clear> from the menu if not. Move the probe so that each focal law sees the calibration target.
Once complete, select <Pass 1 Complete> from the menu. Repeat for pass 2.

o 100.0 2000 0.0 4 Yellow indictators show the per focal law amplitude response
from the 15t pass.

The 2" pass should be similar to the 1%t. If not select
<Clear> from the menu and re-try.

NOTE: Good and consistent coupling is required.

5. When the 2™ pass is complete, select <Pass 2 Complete>. The menu now changes to
give the options <Reject> and <Accept>. If you are satisfied with the result select <Accept> to move to the next TCG calibration point, else
select <Reject> to repeat the current point.

6. Repeat until all TCG Calibration points are complete.
a. For the 15t pass on any given TCG Calibration point, the gain controls are enabled.
b. If saturated signals are acquired, reduce the gain.
c. If very small amplitude signals are acquired (less than 25% FSH) increase the gain.
d. The gain may be adjusted by +6dB during TCG Calibration.
e. After each point is complete a partial TCG Curve is generated and used.

7. Once all TCG Calibration points are complete, the software automatically enters TCG Calibration test.
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SIrN
y 13l ‘-‘

L)

_. Technology Design - Advanced Ultrasenic Inspection System. Battery Powe
Start Stop Clear Autolevel TestNextPoint Accept Reset
Probe Delay (Set). ——— TCG (Set). ——————— Amplifier
Iuser e e :l Paints | 3 - Gan |0 o 'Ier?;prz;:i‘::u-:-:?;;alitude acquired
Depth | 25.0 mm Callorate | +6dB| +2dB +‘f:dB| pemmm— for each focal law along with the
Callbrate Test | Test | 25 | -vac | e ﬁgg; is displayed (target is 80%
[N Point 1: 25.0mm Side Drilled Hole.
Distance {mm)
0.0 400 200 200 100 0.0 10.0
TV DV TN DU TV PO TN
E Operator definable tolerance.
=
NOTE: If “Password Protect Scan
E Setup” is enabled, only super-us-
=4 ers can change this value.
£
E
=
B o
2 2
1 =4
=
—_ Frame Sz e 1d
sk - - @ - k- - [ Tolerance (=) [ 1.0 =5 &8 <]
|Gain =2.21d8, (RefGain =0.00 d8, 2.91dB) [ [ | Iy LS

Echo Dynamic.
« Amplitude responses within tolerance are drawn in Green.
« Amplitude responses out of tolerance are drawn in Red.

Touch.

« Becomes enabled when each focal law has a signal response
of 80% FSH £ 2 x tolerance.

e Pressing it re-calculates the TCG Curve for the current point.
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8. Once all points have been tested, the <Save> button becomes enabled. Pressing <Save> produces an Excel file of the TCG Calibration test re-
sults.
Al B | C | D E | F G H
QTH.'HMLGGH
Date 27/03/2013
Time 11:28
Channel 1

Tolerance  1.0dB

TCG Calibration Results.

Example Excel file.

MEEEEREERES

Flaw Point 1 (25.0mm) Point 2 (15.0mm) Point 3 (5.0mm)
Amp Error (dB) Amp Error (dB) Amp Error (dB)
1 795 -0.04 81.2 0.13 778 026
2 1.9 0.20 82.0 0.21 8.4 018
3 82.4 0.26 82.7 0.29 78.2 -0.20
4 82.5 0.27 84.8 0.51 793 .08
5 823 0.25 347 0.50 79.9 -0.01
6 82.7 0.28 85.8 062 80.2 0.0z
T 831 0.33 80.8 0.08 808 0.08
8 83.2 0.24 83.0 032 79.0 =011

10. To stop the calibration press <Stop> on the menu.
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Phased Array Calibration Wizard (Pitch Catch)

1. To calibrate the probe delay for a multi focal law channel (pitch catch mode); from the main menu select <Wizards>, <PA Calibration Wizard>.

2. In the <Probe Delay> group, select <Manual> and press the <Calibrate> button.

Probe Delay,

I Manual j E
Range I mm

Calibrate I TEst I

3. Enter the transmit distance to the calibration target in cursor 1 (the <Enter> key must be pressed for the value to be entered). In this case the dis-
tance is 87.34mm as seen in the drawing. Note: this is for the 1%t Focal Law.

25.54 mm

Instructions.

First Focal Law.

LU 1500 2U

Enter the Tx distance
to the target in Cursor 1

S @

_:I mm |1B.55 ::II mm
4. Now move Cursor 2 to where the actual signal appears on the A-Scan Display and press the <Set P-Del> button in the Cursors dialog box.
& Technology Design - A &%

100%

[

[Cursor

BE3 o | |[154 = mm

[0 —fmm

8] | Difersnce 33120 mm SetPDel on Difference 0000 mm et POl il b

5. The A-Scan display now automatically switched to the channel’s last Focal Law. Again, enter the transmit distance to the calibration target. In this case
37.37mm 1 (again the <Enter> key must be pressed for the value to be entered).
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Screen shot of B-Scan image after calibration.
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Last Focal Law.

o~ [ Enter the Tx distance
42 to the target in Cursor 1

il A-Scan Display Cursors.

S d

|125.44 =

Again, move Cursor 2 to where the actual signal appears on the A-Scan Display, and press the <Set P-Del> button in the Cursors dialog box.

Screen shot inspection plan created in BeamTool.
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Appendix D

SuperView® User Instructions

Overview

TD Super-View® (SuperView) is a powerful, feature-rich and versatile ultrasonic data presentation and analysis software package by Technology Design Ltd.
SuperView is closely integrated with Technology Design’s TD-Scan ultrasonic acquisition software; therefore, working with the various TD-Scan modules and
SuperView is seamless. SuperView is available for all versions of TD-Scan software from Version 16.00 onward and is bundled with all new software distribu-
tions. The software is primarily aimed at phased array and pulse echo applications but certain other advanced features have been incorporated, for example:
Rastered ToFD. Conventional ToFD line scans can also be viewed in SuperView and a combination of ToFD & Phased Array or Pulse Echo can be viewed simul-
taneously.

SuperView is fully customisable, allowing the operator to rearrange data on-screen in many different views with or without weld overlay sketches. Data can be
presented in A, B, C, D & Sector scan format in any combination. Data can also be presented from individual channels or indeed as a composite view of sev-
eral channels.

SuperView features powerful tools to make data analysis easier and more comfortable. Whether it is distance, depth, amplitude, angle or beam path meas-
urement, SuperView makes code compliant decision making easier and more efficient.

1. Configuration

SuperView is enabled from the Misc. tab on the Setup - Configuration drop-down menu.

Configuration Editor. @

Tert Black Headings | Riepart | Spstem Mise. |

Show scanfile text dislog box before inspection start; [
Set scarner position to zero before inspection star. [
Close A-Sean display windaw before inspeetion stat, ¥
Make " sen” fles read ony B

-

=
Use T Supsriisw 3
Distarcs Lirits i -

[T Cancel
Fig. 1

Note: If SuperView is disabled, the data presentation and analysis options will revert to the original
viewing and analysis tools offered by the TDScan software, commonly referred to as the Corrosion
Mapping software. Certain data analysis tools are not available in SuperView i.e., StripScan & Long-
Range Corrosion Mapping. Therefore, SuperView must be disabled during these operations. Conven-
tional ToFD analysis tools can be easily accessed from within SuperView using the contextual menu
accessed by right clicking in any ToFD B or D scan view.

SuperView must be configured prior to commencement of data acquisition, however, it may be re-
configured in analysis mode after acquisition. The CPU & RAM are heavily loaded during data acqui-
sition, especially when multiple channels or focal laws are defined. It is therefore good practice to
limit the amount of data displayed during acquisition to a minimum.

When SuperView is enabled, the full waveform is captured allowing the software to be reconfigured
offline to display the desired views.
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To display the configuration menu, click SuperView Panel Layout from the Setup drop-down menu. (For a view of the practical result of configuration see
Fig 12.)

TD Super-View Display Control.

Main Panel Control Sub Pane| Control Comman Channels List
Layout Layout
h P S Inchide Al | Exclude Al
Msin Panel [CSean -] [aSean x|
1
1 — 3 Sub Panel 2 Sub Panel 4
2 BScan v
-Sub Panel 1 *C-5can'™ Sub Panel 2 " Sean” Sub Panel 3 "B-Scan” Sub Panel 4
No. of Views 1 =] | Ho.ofViews [2 =] || Mo ofviews [3 =] | Mo of Views =l
Split |Horizontal | | Spit  [Horzontal || | Spi |Harizortal | | Spit [ =
Wiew No. [1 = || ViewNo. [1 = || WiewNo |1 = || ViewNo, [ =
Data  [aSean =] Data  [aScan || Data [ASean x| | Daa | =l
Channel  [aLL | | Chamel |1 x| || Channel [1 x| | Chamnel | |
Flaw  [ALL = | Flaw | = Flaw | — | Flaw | =
Display Config_| Jisplay | w Corlig | ] |
B-Soan Direction | Frimary oK. Cancel J £ ] Overlay Config] ~ Summary

Fig. 2

Main Panel Control

The purpose of the Main Panel Control is to display comparative data from different UT modes e.g. Phased array & ToFD. 10 Different templates may be
defined in the Main Panel.

Main Panel Corirol Wain Panel Cortich Man Panel Confrol tam Panel Coriral
Layout ut Layout
i~ S
1
1 1 2
2
Main Panel Cortral Main Panel Carlrel an Pane! Control Man Panet Conlrel
Lajou__ ut Saul Laout
-1 (RN - [ Ed| -]
1 1 1 2|3
— 3 31—
2 2 2 | 3 1
Man Pane! Contral Main Panel Contiol Main Pansl Coritrol
ul oul Layoul
- ] -
2 1|2
2 112(3
3 3|a
Fia 3

1.1. Sub Panel Control

1.1.1. The purpose of the Sub Panel Control is to display different data presentations simultaneously, e.g. A, B, C, D & S scan. Each Main
Panel may be divided into 10 different Sub Panels.

Sub Fanel Control

Layout
4 ,1 Sub Panel 1 Sub Panel 2

b ain Fariel. I C-Scan L] ] B-Scan L]
]1 1

3 Sub Panel 3 Sub Panel 4

2 ]A-Scan LJ
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Sub Parel Control

Layout
4 -] Sub Panel 1 Sub Panel 2

tdain Panel. |C-Scan j IE-Scan j
1 1

Sub Panel 4

1.2. Views

1.2.1. The purpose of the Views Control is to display data from different channels individually or combined as an overlay. Each Sub Panel may
be divided into 5 different Views (screen resolution below 1024x768 may be limited to 3 views). Views are displayed either horizontally
or vertically, controlled from the Split combo box.

s Sub
Panel

Panel

Panel . [ ot
Panel

Sub Panel 1 "C-5can Sub Panel 2 "B-Scan Sub Panel 3 "A-Scan’

Mo, of Views |1 3: Mo. of Views |3 3: Mo. of Wiews |2 3: Mo. of Wiews 3
Split Horizontal = Split Horizontal = Split Haorizontal v] Split

“Wiew Na. 'ﬁ Wiew Na. ]ﬁ Wiew Mo, [B = Wiew Mo, ’ﬁ

Diata m Diata m Diata m Diata ’—_|

Channel  |ALL - Channel m Channel m Channel ’—_|

F-Law m F-Law 'ﬁ F-Law ’ﬁ F-Law ’ﬁ
Dizplay Config | Dizplay Config | i ifig i

Sub Panel 4

Fig. 5
1.2.2. Display Config

The Display Config button activates the C-Scan Display Option dialogue box. The dialogue box is divides into two areas:
1.2.2.1. Online size control - As the name suggests, this control is only available for online use and cannot be adjusted offline. The
Online size control allows adjustment of the number of pixels that cover an area (no. of encoder steps), e.g. If Horizontal
Zoom = 8 and Vertical Zoom = 6 then each encoder step will cover 8 pixels by 6 pixels.

C-Scan Display Dptions C-Scan Displap Options
r~ Orlire size contral —————————— ~DOnfine size control
SamefsspestFatio. 1T Same Aspect Ratio ¥

Horizontal Zoom IAuto ‘I Horizantal Zoom aif =
Wertical Zoom IAuto hd I Werlical Zoom Autg

Colowrcontrol———————————— i~ Colour control

Celour Table Depth Fist] 7| Calaur Tatle [adus
Threshald (% FSH) [2.0 = Thieshold (% FSH) | =

Cancel Cancel
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1.2.2.2. Colour control - provides the choice of three modes for displaying the colours in the C-scan sub panel.
1.2.2.2.1. Amplitude - The colours represent the amplitude/colour combination derived from the amplitude colour bar (see
section 5.5).
1.2.2.2.2. Depth (First) - The colours represent the depth/colour combination derived from the depth colour bar. The colour in

each pixel represents the depth of the first A-scan to cross the amplitude threshold within the scan area the pixel
covers. Set the desired amplitude threshold in the Threshold (% FSH) text box.

1.2.2.2.3. Depth (Biggest) - The colours represent the depth/colour combination derived from the depth colour bar. The colour
in each pixel represents the depth of the highest amplitude A-scan within the scan area the pixel covers. The amplitude
entered in the Threshold (%FSH) text box will exclude all signals below this threshold to ensure that no noise is
included in the C-scan.

C-Scan Display Options ‘z] C-Scan Display Options “zl C-Scan Display Options 3

(%)

i Orling size contral - Online size control - Online size control ———————————————
Sarme dspect Fatio - Same fspectRatn T Garig dspectFiatin T
Horizontal Zoom ,—;l Horizontal Zoom ,—;l Harizantal Zoom ,ﬁ
Wertical Zoom ,—LI Wertical Zoom ,ﬁ Wertical Zoom ,ﬁ
~Colour control—————————————————— ~ Colour control - Calour cantral
Colour Table Colour Table - Colour Table Depth [Biggest] =
Threshold (% FSH] = tesh  Fig., 7 Threshald [% FSH) [10 =

Cancel | Cancel | Cancel

1.3. B-Scan Direction

1.3.1. The B-Scan Direction control has 2 choices: Primary or Secondary. B-Scan direction refers to the creation of a B-scan image in relation

to direction of probe movement, e.g. if Primary is chosen for the B-scan direction, then the secondary movement axis will trigger the
creation of a D-scan (Fig. 8).

S-scan

Fig. 8
View Orientation in Relation to a Weld

2. Opening Data Files
The actions taken to display data vary dependant on the type of data presented
2.1.1. Data is displayed by opening the data file in one of two methods:

2.1.1.1. Press F9 or click the Analyse menu and select the required data file or files.
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2.1.1.2. Click the Open Scan File from the File menu and select the required data file or files. Additional data files can be opened
using this option after a data file is opened for analysis.

chnology Design - Advanced, agic Inspection System. Battery Power = 40%.
Apayse (F9)  Start (FI0)  Window telp

00 5800 33800 35800 43800 4e00mm
T Rx PobeDely Veecy  Gan . 5 DAt =
BT i e Ml 5¢'cct Scan File(s) 5 Peak [637% show| GAn (0T o] _ow | sx| P
Lookin [QOemoRes ]

(1A st Hock st (505 e St x|
el averlayed 5-can s S S s Sector 0

5ot bscomsen s s Socor 40

4 e S gl On V1 15 SOH St e gl s Sctr 4

IS4 e St gl On V1. 150 SOH 145 e gl i Sctr 4
505 e vt Idex On 1 15 DR G i 17w s Sctor 40

L >
Flenane: | Gpen
Flesof ype: [Soan Fils (-5 - Concel

Customising the Workspace

3.1.

3.2

Bsmacm oA x

Fig. 10

Resizing Main Panels, Panels & Views

Main Panels (multiple), panels & views can be resized at any time. Resizing a panel or view will automatically adjust other displayed workspace
areas to fit the available main panel space.

Place mouse pointer over the division between panels or views. The mouse pointer will change to a double arrow.

1.1,
1.2. Left-click, hold and drag the division to the desired position and release.

3.
3.

Resizing images

3.2.1. C-scan - There are 4 menu choices for resizing a C-scan image and several keyboard shortcuts (Table 1). Right-click in the C-scan sub-
panel to activate the contextual menu.

.2.1.1. Best Fit - image fills the available workspace in relation to the originally defined scan size.

.2.1.2. View 1:1 - image is displayed in the relationship of 1 collection step = 1 screen pixel.

.2.1.3. Zoom Out - reduces image size.

.2.1.4. Zoom In - enlarges image size by activating a rubber box. Drag the rubber box to cover the desired zoom area.

Wwww

3.2.2. B-scan - B-scan views within the same sub-panel are linked to each other as well as to the C-scan image, therefore adjusting the size of
the B-scan image will automatically resize any other B-scan views as well as the C-scan view. To resize a B-scan:
3.2.2.1. Place the mouse pointer in the View space.
3.2.2.2. Press the + or — keys repeatedly to increase or decrease the image. Holding the Shift key simultaneously increases the
adjustment step. (Table 1 for detailed zoom information.

3.2.3. D-scan - There are currently no zoom controls for D-scan images.

3.2.4. S-scan - A Sector scan is a side view ‘snap-shot’ of a slice through the volume of the material. A Sector scan may be part of a wider area
scan of the material or a view from a static probe position on the material surface. If the C-scan sub-panel is activated, by default, the
associated S-scans are linked to the C-scan and are subject to limited size adjustment by resizing the C-scan image. To de-activate
this link:

3.2.4.1. Right-click while the mouse pointer is in the S-scan sub-panel to activate the contextual menu
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3.2.4.2. Select Follow C-scan.
3.2.4.3. To re-activate the link between C-Scan & S-scan repeat the previous two steps.
3.2.5. A-scan - An A-scan can be zoomed in two directions:
3.2.5.1. Horizontal - Press the + or — keys to increase or decrease the image width. Holding the Shift key simultaneously increases
the adjustment step. The A-scan image can be moved horizontally by holding the left mouse button and moving the mouse
pointer to the desired position.
3.2.5.2. Vertical - Hold the CTRL key and press the + or — keys to increase or decrease the image height. Holding the Shift key
simultaneously increases the adjustment step. The A-scan peak may be viewed up to 400% in 14-bit and 100% in 8-bit
mode.

4. Data Display

The following sections are aimed primarily at offline use for analysing saved data. The principles of usage are however basically the same for online or
offline operation. To display ultrasonic data in SuperView, the software must be activated prior to data collection. Data collected while SuperView is
deactivated can only be displayed in the legacy formats of the TD-Scan software.

In this section it is assumed that the user has followed the instructions in Section 2 and has configured SuperView® to display the required data
4.1. Sectorial Scans

A sector scan is essentially a multi-angular side view of a slice through the test material viewed perpendicular to the direction of sound propagation.
When viewed off-line, sector scans can be viewed as single images (snap-shot) or as multiple stacked scans.

4.1.1. To view a sector scan open the required file (section 3.1). The image is displayed in the S-Scan sub-panel. If an A-scan sub-panel is
configured, no A-scan data is displayed until a focal law is selected:
4.1.1.1. While holding the Shift key, move the mouse pointer over the S-scan image.
4.1.1.2. As the mouse pointer moves over each angle or focal law, the A-scan for each corresponding focal law (angle) will be displayed
in turn giving the appearance of a live A-scan display and thus recreating the echo dynamic pattern of the defined angular
range sweeping across the area of interest. Releasing the Shift key fixes the A-scan image of the active focal law.

An alternative method:

4.1.1.3. Select Cursors from the contextual menu by right-clicking inside the S-scan sub-panel.
4.1.1.4. Move the crosshair across the S-scan image. Each A-scan for the corresponding focal law (angle) will be displayed in turn.
4.1.1.5. Select an angle/focal law with the crosshair. Right click to deactivate the crosshair cursor. The A-scan for the selected angle

or focal law will remain displayed.

4.1.2. As the mouse pointer or crosshair cursor are moved over the image, channel, focal law, X position, Y position, angle, range or depth and
amplitude are displayed in the information tray below the scan image or in coloured flags in the view space.

4.1.3. To improve the visual appearance of the image, a smoothing filter may be accessed from the Image Filter item on the contextual menu
by right clicking in the S-scan view. Select either the Smoothing (Low) or Smoothing (High) option.

Fig.

4.2. C-scans T
A C-scan is a plan-view of the test area from the scan surface of the material. C-scans are made up from individual A-scans stacked together to
form a composite image of the entire scan area.

The C-scan is used to measure position in the length and width of the scan and also to activate B, D & S scan views. As the mouse pointer or
crosshair cursor are moved over the image, channel, focal law, X position, Y position, amplitude and volume corrected depth are displayed in the
information tray below the C-scan image or in coloured flags in the view space. To display any of the associated views, a Single Cursor is activated
in the C-scan sub-panel. By moving the cursor across the C-scan image, individual B, D or S scans will be displayed in the appropriately configured
sub-panels related to the position of the cursor.

4.2.1. To activate the Cursor:

4.2.1.1. Right-click while the mouse pointer is in the C-scan sub-panel to activate the contextual menu
4.2.1.2. Select Single Cursor.
4.2.1.3. To de-activate cursor, repeat the previous step.
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An alternative to activating the single cursor is to press Shift while moving the mouse pointer over the C-scan image, the A, B and D scans will be
displayed in relation to the mouse pointer position. Releasing Shift will fix the position of the A, B and D scans.

4.3. B-Scans

w mu
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S
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A B-scan is a side view (slice) of the diagnostic area viewed a't 90° to the direction of sound propagation. B-scans can be formed from stacked
single-angle A-scans. (A sector scan is in effect a multi-angled B-scan)

To improve the visual appearance of the image, a smoothing filter may be accessed from the Image Filter item on the contextual menu by right
clicking in the S-scan view. Select either the Smoothing (Low) or Smoothing (High) option.

As the mouse pointer or crosshair cursor are moved over the image, channel, focal law, X position, Y position, angle, range or depth and ampli-
tude are displayed in the information tray below the C-scan image or in coloured flags in the view space.

Distance {mm)
150.0

Depth ()

4.4. A-Scans
A-scans are ! activated by moving a cursor across either
the_ _C-scan or B_' B-Scan -2.0 mm Chi,FL1 |2129.6mm ¥47.7mm | @20.0° RS50.5mm AZ2.5% scar_w Image _Of the _approprlate Channe_l'
Additional control is i achieved by right clicking the mouse while in
the A-scan view panel and activating a contextual menu:

4.4.1. Follow Colour Bar - This control causes the visible A-scan amplitude to re-adjust when the Colour Bar to the right of the workspace is
adjusted manually.

4.4.2. Time Base in Range - This control changes the time base scale to millimetres. When the control is disabled the timebase scale is displayed
in micro-seconds.

4.5.  Amplitude Colour Pallet
The colour ramp on the right of the workspace may be used to alter the contrast of the B, C, D & S-scan images and zoom of the A-scan image by
moving the upper limit of the colour bar up or down. It allows the user to define the upper and lower amplitude level to which the colour pallet
will be applied:
4.5.1. Move the mouse pointer over the black line at the upper limit of the colour bar. The mouse pointer will change to a double arrow.
4.5.2. Hold the left mouse button and move the colour bar up or down. The sub-panel image colours will adjust according to the redefined colour
bar setting.

4.5.3. ‘Reject’ can also be simulated:
4.5.4. Move the mouse pointer over the black line at the lower limit of the colour bar. The mouse pointer will change to a double arrow.
4.5.5 Hold the left mouse button and move the colour bar up or down. The sub-panel image colours will adjust according to the redefined colour

bar setting.

5. Additional Analysis Tools
There are several tools provided in the software designed to make data analysis easier and more efficient.

5.1. Echo Dynamics
To activate the echo dynamic:

5.1.1. Right click while the mouse pointer is in a B or S scan sub-panel to activate the contextual menu.

5.1.2. Highlight Echo dynamics.

5.1.3. A sub-menu appears. Choose either Horizontal to activate the box below or Vertical to activate the box to the right of the sub-panel.
5.1.4. Activate the crosshair cursors in the sub-panel by right clicking in the sub-panel and choosing cursors from the contextual menu.
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5.1.5. Move the cursors over the image to display the echo dynamic. The echo dynamic is essentially an amplitude envelope of the cursor line
through the image.

easure size from the echo dynamic:
Place a crosshair cursor over the highest amplitude of the indication of interest in the sub-panel image.
The corresponding echo dynamic is displayed in the echo dynamic box.
Right click in the eco dynamic box and select the desired amplitude boundary/s. 6dB or 20dB boundaries may be selected for display independently or simul-
taneously. Choose a scaling factor that will ensure the highest amplitude peak is visible.

5.1.9.  Move the red line to the highest amplitude on the echo dynamic by dragging the line with the mouse. Fine control is achieved by holding the left mouse button
down while the mouse pointer is over the line. Note the black dashed line/s will correspond to the amplitude boundary/s defined in 6.1.8 and cross the echo
dynamic at the amplitude stated on the corresponding flag.

5.1.10. Position the left and right blue lines at the point where they bisect the amplitude boundary line and the edge of the echo dynamic. TIP: Try to match the values
on the blue and black flags as closely as possible.

5.1.11. The defect size is displayed in the dY flag in the upper left or right corner of the echo dynamic box.
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Fig. 14

5.2. Skip Correction
Skip correction is a method of displaying multiple skip legs as a linear plot (Fig 13). The software recognises the skips and plots the depth correctly
according to the range (Fig 14).

20mm

5.2.1. To display skip correétion correct‘ly, the SK|
may be enabled in analysns mode as

Open t . omm

Select File Data then Hardware " e File drop-down menu. The Collection Hardware Setup window appears.

From the Channel tab click the P Fig. 15 display the probe setup dialogue page.

In the Skip Correction dialogue «.. « <. <nabled check box.

The material thickness may already be displayed in the Material Thickness text box; this will be the case if Pulse Echo

Skip Correction was enabled in the Global tab either prior to scanning or off-line. If not, enter the correct material thickness.

Click OK

Note: All active channels must have the same material thickness entered.

trol must be enabled. If skip correction was not enabled prior to scanning it
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5.

5.

5.2.2. Skips may be displayed as an overlay on a B or Sector scan. The Leg number and depth will be displayed as flags on lines corresponding
to the scan surface and backwall of the material. To display the skip lines:

5.2.2.1. Right click in the B or S scan view.
5.2.2.2. Select Show Skip from the contextual menu. The skip lines appear on the image.
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5.3. Weld Overlay
Weld overlays are
graphic representations
of standard weld prepa-
ration geometries super-
imposed onto the data
image. Weld overlays
st be defined:
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may be displayed on B, C and Sector scan images. Before displaying a weld overlay, the weld preparation geometry mu
5.3.1. Open the desired scan file.
5.3.2. Select Overlay Control from the View drop-down menu. The Overlay Configuration window appears.
5.3.3. Select the appropriate weld prep from the tabs. The left and right side of the weld prep may be defined independently or click the Same

check box if the geometry is symmetrical.

5.3.4. Fill in the dimensions in the appropriate text boxes. TIP - to define a K-prep, use the Single V tab and define one side with the thickness

in text box 2 only.

5.3.5. Fill in the Centre Line Position text box. This dimension is the distance from the bottom element on the wedge to the datum (usually the

centre of the weld) and will ensure that the overlay is positioned correctly over the data image.
.3.6. Click OK.
3.7

The weld overlay is displayed. If Skip correction is enabled, the weld overlay is displayed as a fold-out image on B and S scan images

and a plan view on C scan images. If skip correction is enabled and displayed, the skip correction lines should match the top and bottom
of the weld prep images (Fig 16). The lateral position of weld overlays can be adjusted by dragging the centre line left or right.

Zhemoe PRz i3 R ettt @ 4 v 40 .

5.4. C-scan Cursors

C-scan cursors provide a means to define a selected plane through the test material thickness that is viewed in plan view. To operate:

5.4.1. Right click in a B or S scan view. A contextual menu appears.
5
image until they are visible.
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.4.2. Select C-scan Display Gate to activate. Two red, parallel double-dotted dashed lines appear. If the lines are not visible, zoom into the
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5.4.3. Drag the lines individually to the desired position on the image. After each movement of a line, a dialogue box appears. If you want to
refresh the C-scan to reflect the new settings, click Yes in the dialogue box. Tip: click No until the desired position of both C-scan
cursors has been set before clicking Yes. The C-scan is now recreated and only the volume defined by the C-scan cursors is displayed
in the C-scan view.

5.5. Soft Gain
I VR
Soft gain allows the user to increase or reduce gain artificially. It should be notéd tHat it is no-t possible to a-lcc.u.rately change the gain artificially
of a saturated signal.

5.5.1. Select the View menu, then Soft Gain. The Soft Gain window will appear.

5.5.2. Activate the control by clicking the Disabled button.

5.5.3. Change gain using the six gain buttons buttons or select the gain value box and type the required gain value.

5.5.4. Click the Re-Draw button to refresh the data images.

5.5.5. The Soft Gain window may be closed using the Close button with or without disabling the applied gain.
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Tablel
Zoom Control Key
Shift K Arrows Shift Key
. + Key - Key HE L&y (move image) (larger step)
View Mode L (larger
(zoom in) | (zoom out) t T o T -
step) ik S v N
B v v v - - - -
C v v - v v v v
D - - - - - - -
S v v v v - v -
A v'Time Base v'Time Base - v v - v
Left/Right
Ctrl + Ctrl -
v Amplitude v Amplitude - - - - -
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Technical Specifications

FocusScan RXII
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System Options

A-Scan Digitisation

128/16/16 128 Elements, 16 Active, 16 Conventional A-Scan Points Per Channel 8000
128/32/16 128 Elements, 32 Active, 16 Conventional Sampling delay 0-10ms, in 10ns steps @ 100MHz sampling rate
128/64/16 128 Elements, 64 Active, 16 Conventional Number Of Gates Per Channel 3 hardware Gates
Gate Start/Width User definable in 10 ns steps
General Gate Reference Points Transmit Pulse or Material Interface Echo
Number Of Elements Up to 128 Elements + 8 Conventional Storage Modes Per Gate A-Scans, Peak Depth and Amplitude
Number Of Active Channels Up to 128 Data Storage Rates 6MByte/sec
Number Of Focal Laws 890 Signal Averaging
Dynamic Depth Focusing Yes Number Of Channels All

Digitisation

Averaging Performance

100 million points per second

A/D Sampling Frequency

Phased Array = 8 Bit & 14 Bit

Real-time averaging 1-256, user definable

Conventional = 8 Bit & 14 Bit

Averaging Rates
Peak Prc i

System Bandwidth

(-3dB) Phased Array = 0.25MHz to 25MHz

Peak Storage Modes

All Peaks, First Peak, Largest Peak/s, Loss Of Sig-
nal

Conventional = 0.25MHz to 25MHz

Thickness Measurement Modes

Thinnest/Thickest/Between Peaks

Pulse Repetition Frequency

Up to 10KHz

Threshold Setup

5 to 100% in 1% steps per hardware Gate

Pulser

Number Of Peaks Per Gate

16

Pulser Delays

Ous to 20us in 2.5nS steps

Scanner Interface

Output Impedance 6 Ohms Input Type Encoder, Potentiometer, Video Camera,
Temperature
HT Pulse Shape Negative square wave Number Of Axis 2 TTL compatible

HT Pulse Voltage

Phased Array = 50 to 200V in 5V Steps

Number Of Limit Inputs

4, TTL compatible

Conventional = 50 to 200V in 5V steps

Encoder Interface

TTL compatible, 5V @ 1A, 12V @ 0.4A

HT Pulse Width Range

20ns to 500ns in 2.5nS steps

Temperature Inputs

RTD. 2 or 4 wire

Rise/fall time

<5nS

Potentiometer Interface

0 to 2.5V, sampled at 100Hz

Video Input 1Vpp Composite
Motor Drive (Internal
Receiver Motor Types DC Servo, 12Volts or 24Volts

Number Of Receivers

16/32/64/128

Current Drive

2Amps (Continuous) Up to 4Amps (Peak)

Number of Active Receivers

1to 128

Current Limit

Software definable

Receiver Delays

Ous to 20/40ps in 1nS steps

PC (Internal)

Signal Bandwidth (-3dB)

Phased Array = 0.25MHz -25MHz

Operating System

Windows XP Professional

Conventional = 0.25MHz -50MHz Processor Celeron 1GHz
Gain Range 0dB to 100dB’s controllable in 0.1dB steps Memory 2GByte
Gain Linearity 0.5dB (typical) Display Colour TFT (Industrial type)
Input Noise Level 2nV/(Hz) 1/2 (typical) across full system band width TFT Display Resolution 1024 x 768
Input Impedance 50 Ohms Storage SSD 60GBytes

Dynamic Depth Fc ing Ports 4 x USB, 1 x 10/100 Ethernet, 1 x Video
Operation Dynamically optimises receive focus delays Size, Weight & Environmental

Range Of Operation User specified depth/range in mm or us Unit Dimensions 360mm x 300mm x 86mm

Performance 100MHz real time Weight 7Kg

Time Corrected Gain (TCG) Rating P54

Number Of Curves 1t0 8 Temperature 0°C to 40°C operating, -25°C to 85°C storage
Gain Range 0 to 80dB in 0.1dB steps Colour Unit supplied in white as standard

Rate Of Gain Change Up to 40dB/us Power Requirements

Analogue Signal Filtering DC Input 20V to 24VDC @ 40W (Operating), 100W
High Pass Filters (-3dB) 0.25, 0.5, 0.75,1.0, 2.5, 5, 10 AC Input 90 to 260VAC @ 40 to 60Hz

Low Pass Filters

(-3dB)1,2.5,5.0,7.5, 10, 15, 20, 25, 30,35,40,50

3rd Party Software

Post Rectification Filters

(-3dB) No filter, 1, 2, 3, 4, 5, 6, 7MHz

Norton Antivirus®

ESBeamTool®

From Eclipse Scientific Inc.
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TD Handy-Scan Rx

System Options

64 Elements (D Type 78 way)

64 Elt, 32 Active, 8 Conventional (Lemo 00)

General

Number Of Focal Laws

1700 max

Dynamic Depth Focusing

Yes

Digitization

A/D Sampling Frequency

Phased Array = 8Bit & 14Bit @ 100MHz

Conventional = 8Bit & 14Bit @ 100MHz

System Bandwidth(-3dB)

Phased Array = 0.75MHz to 25MHz

Conventional = 0.75MHz to 25MHz

Max Pulse Repetition Frequency

Variable up to 5KHz

Pulser

Number Of Pulsers 64

Number Of Active Pulsers 1t032

Pulser Delays Ops to 20ps in 2.5ns steps
Output Impedance 6 Ohms

HT Pulse Shape

Square wave

HT Pulse Voltage

Phased Array = 5 to 200V in 1V Steps

Conventional = 5 to 200V in 1V steps

HT Pulse Width Range 2

Ons to 500ns in 2.5ns steps

Risef/fall time <5ns
Receiver

Number Of Receivers 64
Number of Active Receivers 1to0 32

Receiver Delays

Ops to 20ps in 1ns steps

Gain Range

P/E=0 to 90dB in 0.1dB steps, P/A=0 to 72dB
in 0.1dB steps

Input Noise Level

2.5nV/(Hz) 2 across full system bandwidth

Input Impedance

50 Ohms

Dynamic Depth Focusing

Operation

Dynamically optimizes receive focus delays

Range Of Operation

User specified depth/range in mm or ps

Performance

100MHz real-time

Receiver DAC Curves

Number Of Curves

1to8

Rate Of Gain Change

Up to 40dB/ ps

Q TECHNOLOGY

Digital Signal Filtering
Probe Frequency (MHz) Narrow Band (MHz) Wide Band (MHz) Broad Band (MHz)
1 0.75-1.5 0.75-4.0 0.75 - 25.0
2 1.0-3.0 0.75-4.0 0.75 - 25.0
4 20-6.0 0.75-8.0 0.75-25.0
Band Pass Filters(-3dB) 5 25-75 0.75 - 10.0 0.75 - 25.0
75 1.5-11.25 07.5-15.0 0.75 - 25.0
10 5.0-15.0 2.5-20.0 0.75-25.0
15 10.0 -20.0 5.0-25.0 0.75-25.0
20 15.0 - 25.0 0.75 - 25.0 0.75 - 25.0

Post Rectification Filters (-3dB)

No filter, 1-15MHz in 1MHz steps

A-Scan Points Per Channel

8000 samples per channel

Number Of Gates Per Channel

3 overlapping hardware Gates

Gate Start/Width

User definable in 40ns steps

Gate Reference Points

Transmit Pulse or Material Interface Echo

Storage Modes Per Gate

A-Scans, Peak Depth and Amplitude, both

Number Of Channels

All (128 software channels)

Averaging Rates

Real-time averaging 2 - 256, user definable

Peak Storage Modes

All Peaks, First Peak, Largest Peak/s, Loss of
Signal, Between

Threshold Setup

5to 100% in 1% steps per hardware Gate

Number Of Peaks Per Gate

16 max

Input Type

Encoder, Potentiometer, Video Camera

Number of Axis

2 axis, TTL compatible

Encoder Interface

TTL compatible, 5V @ 1A, 12V @ 0.4A

Potentiometer Interface

0 to 2.5V, sampled at 100Hz

Video Input

1Vpp Composite

Operating System

Windows® 7

3rd Party Software

AVG Antivirus®

ESBeamTool® (Eclipse Scientific)

Processor Intel Atom N270

Memory 2GB

Display Colour TFT (Industrial type) 8.4”

TFT Display Resolution 800 x 600 - Sunlight Readable Screen
Storage 60GB SSD

Ports 2 x USB, 1 x 10/100 Ethernet, 1 x Video

Unit Dimensions

270 x 300 x 110mm

Weight 5Kg
Rating Designed to IP65
Temperature 0°C to 40°C operating, -25°C to 85°C storage

Operating Time

4 Hours (approx.)

DC Input

19V

AC Input

90 to 260VAC @ 40Hz to 60Hz
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Pocket-Scan PS45

Q TECHNOLOGY

General

Rectification

Number Of Probe Inputs

8/16

Type

Unrectified, Full Wave, +1/2 Wave, -1/2 Wave

Number Of Software Channels

128

Linearity

Better than 1% full Scale

Digitisation

A-Scan Digitisation

Main Sampling Frequency

100MHz@8 bit

A/D Converter

100MHz@8 bit

System Bandwidth(-3dB)

0.25MHz to 30MHz

Number Of A-Scan Points/Channel

8000 points per channel

Pulse Repetition Frequency Up to 10KHz Sampling delay 0 - 10ms, in 25ns steps @ 100MHz sampling rate
Pulser Signal Averaging

Number Of Pulsers 8/16 Number Of Channels All

Single/Twin Crystals Yes Averaging Performance 100 million points per second

Output Impedance 6 Ohms Averaging Rates Real-time averaging 1- 256, user definable

HT Pulse Shape

Negative square wave

Peak Processing

HT Pulse Voltage steps of 5V

50 - 200V user definable

Peak Storage Modes

All Peaks, First Peak, Largest Peak/s, Loss Of

HT Pulse Width Range

20ns to 500ns in 2ns steps with <
5ns rise/fall time

Thickness Measurement Modes

Thinnest/Thickest/Between Peaks

Receiver

Threshold Setup

5 to 100% in 1% steps per hardware Gate

Number Of Receivers

8/16

Number Of Peaks Per Gate

64

Signal Bandwidth (-3dB)

0.25MHz - 30MHz

Scanner Interface

Gain Range

0dB to 100dB’s in 0.1dB steps

Input Type

Encoder, Potentiometer or Video Camera

Gain Linearity

0.25dB (typical)

Number Of Axis

2, TTL compatible

Input Noise Level

1.4nV/(Hz) 1/2 (typical) across full
system bandwidth

Number Of Limit Inputs

2, TTL compatible

Input Impedance 50 Ohms Encoder Interface TTL compatible, 5V @ 250mA(max), 100KHz max
Time Corrected Gain (TCG) Potentiometer Interface 0 to 2.5V, sampled at 100Hz
Number Of Curves 8 Video Camera Input 1Vpp Composite Video (PAL, RS-170)

Gain Range

0 to 100dB in 0.1dB steps on each
element

PC & Operating System

Rate Of Gain Change

Up to 40dB/us

Computer Type

Notebook or Desktop

DAC Time resolution

Automatically controlled using gate
Parameters

Operating System

Windows 7 Pro® 32-bit & 64-bit

Transmit Pulse or material i/f echo,

DAC Start reference Processor Pentium 600 (min)
user selectable
Analogue Signal Filtering Memory 512MBytes (min), 2Gbyte recommended
High Pass Filters (-3dB) 0.25, 0.5, 0.75, 1.0, 2.5, 5, 10MHz Hard Disk/Storage 5 Gbyte(min)
Low Pass Filters (-3dB) 1,2.5,5.0,7.5,10, 15, 20, 30MHz PS45/PC Link Ethernet

Post Rect. Smoothing Filters (-3dB)

No filter, 1, 2, 3, 4, 5, 6, 7TMHz, all fil-
ters selectable

Size, Weight & Environmental

Filter Roll-Off Performance

60dB per decade

Unit Dimensions

8 Channel - 175 x 120 x 53mm

Filter Type 6dB Transitional, minimal distortion 16 Channel - 175 x 120 x 73mm

Power Requirement Weight 8 Channel - 450g / 16 Channel - 600g

DC Input 6V to 12.5V @ 5Watts (approx.) Rating Designed to IP54

AC Input 90 to 260VAC @ 40 to 60Hz Temperature 0°C to 40°C operating, -25°C to 85°C storage
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