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1 UTStudio - User Manual

1 Introduction

This manual provides information for the UTStudio analysis software. It has been designed so that people with
good knowledge of ultrasonic testing can easily use the software to help themassess inspection data, make reports,
and create configurations to be used with Sonatest inspection instruments.

Note: Procedures presented in this document use commands from menus to explain how to
perform tasks; however, most of these same commands are available on the toolbar and in
contextual menus when you right-click in a view.

1.1 Overview

This section presents the main components of UTStudio.
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UTStudio main window

Menu bar

The menu bar provides access to all software functions such as opening files, interacting with the application,
and displaying help documentation.
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Introduction 2

Toolbar

Thetoolbar provides quick access to software functions commonly used. These same functions are available
through the menus. Different buttons are available depending on the type of view selected.

123 4 56 7 8 910111213 1415161718 1920 212223 242526 27 28 29
PE AP EIBITNE oMl o [@@E & & ¢ B IR % 3 —=-—=

1 New file 11 Properties 21 Zoomin
2 Openfile 12  Annotations 22 Zoomout
3  Savefile 13 Help 23 Rotate
4  Createreport 14 3D options 24 Add cursor
5  Toggle units (mmin.) 15 Rulers 25  Delete cursor
6  Toggle background 16 Palette position 26 Linkcursor
7  Color palette editor 17  Palette selection 27  Unlink cursor
8  Add horizontal splitter 18  Depth/Amplitude 28 Add annotation
9  Add vertical splitter 19 Measure 29 Delete annotation
10 Delete area 20 Overlay
Tree

The Treeis one of the most important component of UTStudio. The Tree provides access to inspection data,
hardware settings, and views. The available information depends on the inspection settings. Some parameters
can be modified to help with the analysis. Each itemfromthe Views tab can be dragged and dropped in an
empty view pane.

This is adockable window that can be floated anywhere on screen or, if you use two monitors, you can move
the Tree on one monitor and UT Studio on the other. Once floated, the Tree window can be resized.

View pane

The view panes allow you to display avariety of information, such as summary of inspection information,
inspection data, part geometry, and probe position on the part, provided that all these parameters were
configured properly in the inspection configuration. You can also create a list of measurements that are of
particular interest. All these elements can be dragged and dropped fromthe Views and Measur ements tabs of
the Tree directly in an empty pane.

The slider at the bottom of some views allows you to move through the inspection. You can move the slider
manually or use the arrows on the left to see the inspection frame by frame. You can also click the play button
to continuously play the inspection recording.
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3 UTStudio - User Manual

1.2 Supported Files

This section presents the file types supported by UTStudio.
Two types of Sonatest files are supported: configuration (* .utcfg) and data (* .utdata).

Configuration

The configuration files contain all the information defining the probe, the wedge, the part geometry, and the
specific ultrasonic settings.

Data

The datafiles contain all the data collected during an inspection including the inspection configuration and the
acquisition layout.

1.3 User Preferences

Preferences for the interface, color palettes, and annotations are set in the Pr efer ences dialog box. These will be the

default settings that will apply when starting UTStudio. To open the Pr efer ences dialog box, on the Edit menu,
click Prefer ences.

Layout View Report Help i Preferences A S

Toolbars » i
Language English

PFDFIEFHES F4 Unit Systemn Metric

i Default Amplitude Rainb
Annctations F5 Palette alnbow

Default Depth
Palette

Replay Frame Rate 20 Hz

Rainbow
I Annotations Columns...

% Preferences...
= Date Format MM-DO-1Y

Background Color  Nermal

A-Scan Display

Range 100%

[ Close

The Preferences dialog box
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Starting an Analysis 4

2 Starting an Analysis

Data analysis starts by opening a datafile (* .utdata) generated by a Sonatest instrument. For the purpose of this
presentation, we are using example datafiles provided when installing UTStudio.

To open an analysis session:
1. Sart UTStudio.
2. Onthe File menu, click Open File.
File examples are stored in My Documents> My UT Studio Files> Examples.

Edit Layout View Report Help

New File Ctrl+M
@ OpenFile Ctrl+0
Recents Files 3
4 SaveFile Ctrl+5
4 Savehs.
Export to CSV..

¥  Select Target Product...

Close File Ctrl+F4
Exit

Bo

The File menu
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5 UTStudio - User Manual

3. Inthe Open File dialog box, in the File name list, select a data file and click Open.

The Tree appears on the left-hand side of the main window.

{33 sample_Calio_WheelProbe-2.25M
File Edit layout View Report Help

Sample_Caib_WheeProbe-2.2.. & X || shest 1[0 *
B3 Views No view

AE Ssummary

[, Measurement
b 3D Views

@ Acquisition Layout
b SL- Linear PE

¥ Inspection g v
£ Part

Wi Probe

o Wedge

‘& Scan

AP Geometry

15 Encoder

52, Messurements |

Main window with the Tree

4. Inthe Tree area, click the Acquisition Layout and drag it to the view pane.

B summary
lg‘i Measurement
& 3D Views
@ Acquisition Layout

[+ Layout (MultiScan)

b S1 - Sectorial PE 51 52

[+ S2 - Sectorial PE

b S3-TOFD A -

T3
3
Drag-anc-crop view here ..

£ Inspection |

Dragging an inspection layout to the view pane

The layout used during acquisition is displayed.
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# 2PAProbes 1TOFD Demo.utdata - UTStudio Standard 3.2.0 R1
File Edit Display View Report Help

LeE D BEMME CQLAQANPEE S GERR S| A

2PAProbes_ITOFD Demo.utdata & X | Sheeti

[E=R =R

B3 views 1: 51 - Sectorial PE | 5-Scan View | 2PAProbes_1TOFD Demo.utdata

[ Omm 20 0 20 0 B0
Summary P I P P PR R - iSO IO &
[ Messurement dB: +16.0(20.0) ! Vel Woly)Sen)

> 3D Views
W Acquisition Layout

 Layout (MultiScan)

> S1 - Sectorial PE

> 52 - Sectorial PE

> 53 TOFD

2: 52 - Sectorial PE | 5-Scan View | 2PAProbes_1TOFD Demo.utdata

0 20 o 20 0m
ool o B

!
elWOTySenires =

3:53 - TOFD | A-Scan Vie
Pus o0 i1 12 omm
oo [ solloon o lomuoonaoliin ol oo

v
£& Inspection
W Probe i B

A Wedge
£ Part

‘& Scan
AP Geometry
1 Encoder

s, measurements

Lo Lol L]
———

500 11000
T [ P O

[1500 2000
N1 O P P Y
ma

The acquisition layout

After you have worked on a datafile, you can save your work by saving the .utdatafile. If you do not want to
alter the original data, on the File menu, click Save As and, in the Save File dialog box, in the File name box, type

the name of the new file; otherwise, click the Save File command.
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3

Inspection Parameters

Inspection parameters are found in the Tree which opens at the left of the UTStudio main window when you open a
file (* .utdata or * .utcfg). The Tree includes information about the views, the inspection, the probes and wedges, the

part, and the scan.

3.1

At thetop of the Tree you have the Views tab. Each element can be dragged and dropped to an empty view. You
find a summary of inspection information, scan plans, and a variety of layouts whether user defined or standard. The

suggested content is customized for each data file and, therefore, will vary according to the inspection.

3.11

Summary

95 Wigws

[.,l Surnmary
HZ‘;', Measurement
4 3D Views
& Overall
£ Part
1% Plan
@ P1- Phasad-Array LD
&, 51 - Sectorial PE
W Acquisition Layout
4 5] - Sectarial PE
ser Layouts
IBl Essai L PA Scan
Wl LavouT
Standard L ayouts
M r:
Wl ra-a
N
0= n

m

Elements available on the Views tab

The summary contains a choice of inspection information such as the inspection date, encoder type, probe and
wedge types, and notes. Yellow messages indicate elements that you should consider and red messages indicate

errors in the configuration.

The information can be copied in order to be pasted in another format; make aright-click in the view and, in the
contextual menu, click Select All and then Copy.
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Summary | PA_Scan.utdata

Summary view

Copy Ctrl+C

Select All Ctrl+A

=il

mj
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9 UTStudio - User Manual

3.1.2 Measurement

Measurement is an empty view that is used to drag and drop a selection of measurements fromthe Measur ements
tab of the Tree (refer to M easurements).

PL15805-TOFD.utdata & X | Sheeti PL15805-TOFD. utdata & X | Sheeti
B3 views 1: 51 - TORD | TOFI View B NESESI 93 viens 1:51 - TOFD | TOFD View | PL15905-TOFD.utdata
8 summary B Inspection
[, Measurement
3D Views Wi Probe
¥ Acquisition Layout ~
4 s1-T0PD o Wedge
Standard Layouts £ Part
W A-ToFD
== A-TOFD & Scan
W ToF0
“r Geometry
15 Encoder

e, Measurements

Encaded e Vedge Reference
Measurements | PLL5905-TOFDutdata x| | PLI5005-ToFDwtdata 0
G2 U stop 5.91 mm m
H1-H2 Dist Scan 14.74 mm
62w Stop
£ tnspection 63 = stop
W Probe o G2 U ¥ Stop &
A Wedge o items 77 H1-H2 Dist U =
& Part == H1-H2 Dist Sean [x]
& Scn H1-H2 Dist ¥ ¥ 1.0 mm
4% Geometry H1%FSH
1} Encoder Add Messurement HL U Add Measurement
Measurement Selection ‘ ) &
HL W 14.08 pss Measurement Selection
[, Messurements =) i E3)

The empty Measurements view (left), one measurement added in the view (right)

3.1.3 3Dviews

The 3D view allows you to see the scan plan of the part with its probes and wedges, provided these parameters
have been clearly defined before the inspection. The figure below presents an overall view but you can also view
separate elements by clicking and dragging specific probes (P1, P2, P3, etc.) or Scans (S1, S2, S3, etc.) in aview pane.

B 204Prcbes, 1TOFD Demantiats™ Usiud Snderd 320 F I R« e
File Edit Display View Report Help
PE O EDB Y ¢g@aalrHEesrE BEREY A
Sheet3 [ -

2PAProbes_ITOFD Demo.utdata B X | sheeti Sheet 2
Overall View | 2PAProbes_1TOFD Demo.utdata

®3 Views

A8 Summary
[, Measurement
4 3D Views
& Overall
& Part
15 Plan
& P1-Phased-Array 1D
¢ P2-Phased-Array 1D
& P2 - Mone Circular Ch. ATR/RX
&3 P4 - Mono Circular Ch. A RX
@, 51 - Sectorial PE
@, 52 - Sectorial PE
&, s3-TOFD
# Acquisition Layout
Layout (MuttiScan)
» 51 - Sectorial PE
52 - Sectorial PE
> 53-TOFD

% Inspection
W Probe
B Wedge
<& Part

& Scan

AP Geometry

17 Encoder

[z, Measurements

3D overall scan plan

As required by many codes, the position of the probe relative to the weld needs to be known and recorded. The
legend boxin the top-right corner of the view presents the elements of the scan plan. Depending on the scan plans,
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different elements will appear in the legend.

& Part Datum
Wedge Ref

The scan plan legend

The Part Datum, identified by ayellow dot, is an arbitrary point on the part under test. All ultrasonic datais
referenced to the part datum or the wedge reference.

The wedge reference (Wedge Ref), identified by ared dot, is different for each type of wedge or probe:

10
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11 UTStudio - User Manual
Probe Type Reference Drawing
Probe without wedge Reference point on the
Phasedarray UT center of the probe active
surface
Probe with aflat wedge Reference point on the

center of the wedge contact
surface

Probe with an angular
wedge

Reference point on the
center of the wedge front
edge

»
*
=

Conventional UT

Probe with or without
wedge

Reference point on the beam
exit point

In amulti-probe scenario, the probes and wedges are defined relative to a group reference (scanner) identified by a
green dot (Gr p Ref) on the plan view. This reference point can be positioned anywhere, but agood practice is to
position it aligned with the weld center line and the probe/wedge center.

The focalization point (Focus Pt) represents the highest concentration of energy for each focal law in yellow Xs.

The scan axis is shown by agrey arrow.
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Inspection Parameters 12

3.14 A-Scan

The A-scan view is probably the most important ultrasound view. For most cases, it is the source of all other views
such as B/D-scan, C-scan, and S-scan. The Cartesian Extractor cursor and Gates are available for this view.

l B 51 - Sectonial PE | A-Scan Yiew | 2PAProbes_LTOFD Demao.utdata —

61.00° G57: 88.4% =: 18.33mm .: 21.06mm %: 43.43mm

I I S P RPN I B PR B RN RN et B Lo PR

A-scan view with the Cartesian Extractor cursor and two Gates

In phased array, the slider at the bottomallows you to navigate through focal laws (FL) one by one.

3.15 B/D-Scan

The B-scan is aview generated fromthe extractor angle of the S-scan or L-scan. If the extractor angle is changed, a
different B-scan will be created. Depending on your probe displacement, the B-scan may be considered as a D-scan.
In an encoded inspection, there will be no confusion between the B-scan and D-scan since the systemknows the
direction of the probe.

Cursors available for this view are Cartesian Extractor, Cartesian, and Freehand.
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13 UTStudio - User Manual

24: 51 - Linear PE | B-5can View | Plate_Alu_Mow_I_See_It 3.2.0 03_demo2.utdata

Omm
I

1
b

[Ty

C1

05.5%

——h

ERERRRN]
e

1

ang

-

B
g
~ : mm

: =
— 11.89 mrfi

I

Index Frame - 2+ D
FL- 2805 [

B-scan with the Cartesian Extractor cursor and one Cartesian cursor

Thefirst slider at the bottom of the view allows you to position the Cartesian Extractor cursor along the scan axs.

The second slider allows you to navigate through focal laws (FL) one by one.

3.1.6 C-Scan

The C-scan is aview generated froma 0 degree linear scan. It can be described as a two-dimensional graphical
representation displaying the gate information obtained relating to signal features in atop, plan view of the part
under test. The specificity of the C-scan is that gates are used to extract information fromthe A-scan (for example

the amplitude of a specific echo).

A variety of information fromgates may be displayed for different evaluation methods:

e Signal amplitude
¢ Depth (calibrated fromthe time base using material velocity)

¢ Depth in agate relative to the depth in another gate (thickness of material, depth of bottom surface relative to

top surface)

e Signal amplitude in a gate relative to the signal amplitude in another gate (comparison of echo amplitude)

Cursors available for this view are Cartesian Extractor, Cartesian, and Freehand.
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231 51 - Linear PE | C-5can View | Plate_Alu_MNow_I_See It 3.2.0 03_demo2.utdata

Omm 100 200 300 0o 500
Ll illllll ;* “I ||||r“ L L

WA .leull l"

Thrs Mk

LILIOZ

?

I:IE1III|III|:1

Index Frame - 2% D

C-scan with the Cartesian Extractor cursor and one Cartesian cursor

3.1.7 S-Scan

The S-scan view is a powerful tool available when using phased array probes. More generally, it is the accumulation
of color-coded A-scan lines or “pie” sections, placed side-by-side since they represent A-scans acquired at
different consecutive angles. Cartesian Extractor, Angular, Cartesian, Freehand, and Extractor Box cursors are
available for this view.

The S-scan is also called azimuthal or sectorial.

1: 51 - Sectorial PE | 5-5can View | 2PAProbes |

20 10 30 E:
II|IIII|—IIrIr"ITIIIII IIII|IIIIrIIII|IIII|IIII|IIII|‘_IIII|IIII
~dB: +16.0(20.0 Ve lWolyjSen| t:t;|

1

Iﬁl
3

]

—Cl=:-10.10mm
ZC1%: 6.77mm
|.-|—_ =2 . mim
S ZE1E: 28.34mm
_SA3:59.00°
“A34: 40 GAmn|n

S-scan with an Angular cursor (indicated by a green arrow), the Cartesian Extractor cursor and
one Cartesian cursor

Theinformation displayed at the top right corner of the view (Vel, WDIy, Sen, and TCG) indicates, in green, what
was included in the calibration before the inspection: velocity, wedge delay, sensitivity, and time-corrected-gain
curve. However, if the calibration was done manually, the parameters included in the calibration will not be indicated.
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3.1.8 L-Scan

L-scan means linear scan. It presents, on screen, a parallelogramview at a specific angle. The L-scan view is
composed of multiple A-scans at the same transmitted angle, but fromdifferent exit points. The exit point variation is
dueto thefact that a small group of active elements is moved along the array performing an electronic raster scan.
The L-scan is also know as an electronic scan (E-scan).

Cursors available for this view are: Cartesian Bxtractor, Cartesian, Angular, Freehand, and Bxractor Box.

21: 51 - Linear PE | L-Scan View | Plate_Alu_Mow_I_See_It 3.2.0

dB: +0.0(9.3)S # A2: 29 A2%: 12.70mm E5=: -0.15mm Vel woly|Sen|TCE)
E51:12.38mm # A3: 15 A34: 9.05mm

Tonn R BT oo e B Poonnn B B e B B

E5: 853.3%
————

-0.15 mnj

Index Frame - 2%

||Scan Frame - 146 <

L-scan with one Cartesian cursor and the Cartesian Extractor cursor

The information displayed at the top right corner of the view (Vel, WDIy, Sen, and TCG) indicates, in green, what
was included in the calibration before the inspection: velocity, wedge delay, sensitivity, and time-corrected-gain
curve. However, if the calibration was done manually, the parameters included in the calibration will not be indicated.
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319 TOFD

The TOFD view generally displays data using a gray-scale B-scan or D-scan. Cartesian Extractor, Cartesian,
Hyperbolic, and Freehand cursors are available for this view.

4: 53 - TOFD | TOFD View | 2PAProbes_1TOFD Demo.utdata

2400 350mm

2450 -
el o ER ot a MR TR o e i PR

1

[ —

TOFD view with the Cartesian Extractor cursor and one Hyperbolic cursors

3.1.10 Top and End

Top and End views are extracted from L-scans and S-scans (refer to Extracting a View). They are essentially
projected views fromatop or an end perspective of the part. Cursors available for these views are: Cartesian

Extractor, Cartesian, and Freehand.
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17 UTStudio - User Manual

5: 51 - Sectorial PE |5~ .} | 27: 51 - Sectorial PE | Top View | 2PAProbes 1TOFD Demo.utdata [ | 26: 51 - Sectorial PE | End View | 2PAProbes 1TOFD Demo.utdata!
-20mm P 20 Omm 200 400 500 BO0
1

25500 o oo oy
dB: +16.0(2 .i‘h\ D vllﬁl_l"'

x|

[T
WP,

af;

i

]
ol
w
=
=
=

TESE: 11.58mA7 M) Il I

Scan Frame - 254 (5 I Level -0 % |_

Top and End views extracted from the S-scan on the left
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At the bottom of these view there is an additional display feature, alevel slider that acts as a gate threshold. It is
used to isolate indications and remove unwanted noises. For views that were extracted fromthe same cursor, the
sliders are linked.

10: 51 - Sectorial PE | Top View | 2PAProbes 1TOFD Demo.utdata 10: S1 - Sectorial PE | Top View | 2PAProbes_LTOFD Demo.utdata

B o R it

Al st BRI B i o e 0

e L Dl ke ul

1)
i b p T
i

U R n>| 4

Level -0 El |:|| Level - 50 EI

11: 51 - Sectorial PE | End View | 2PAProbes_1TOFD Demo.utdata

Lot Ao B st A o RS Lt [

Level-0 [2][} Level - 50 [2]

=]

Different display levelsin Top and End views

3.2 Inspection

The Inspection tab in the Tree offers information about the inspection provided that this information has been set in

the inspection file.

Hardware settings cannot be altered during analysis.

% Inspection

4 Hardware Settings

‘oltage Phased
Array
Maximum Frame
Rate

[» Report Info

4 Report Settings
Report Type
Annotations Info

Cursors Info

Inspection Info
Probe Info

Wedge Info

Scan Info

The Inspection tab

Under Report Settings there is alist of parameters to add to the report. To add or remove a parameter, select or clear
the check box next to it. If some parameters have not been set in the inspection file they will not be available for the

report.
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19 UTStudio - User Manual

3.3 Part

The Part tab in the Tree offers information about the part that has been inspected, its material properties (such as
ultrasound velocities), the weld description, and the calibration block used, provided that this information has been
set in the inspection file. Most of these parameters cannot be altered during analysis.

£ Part

4 Properties

Material Steg

Fart Geometry Plate

Thickness 2,28 mm

Velocity Lw 2.850 mmjus

Velocity SW 3.240 mmus L

4 Identifiers
Component
Serial #
Location Reference

4 \\eld Geometry

Weld Type

o
m

The Part tab

3.4 Probe

The Probetab in the Tree offers information about the probe and its elements, provided that this information has
been set in the inspection file. These parameters cannot be altered during analysis.

For inspections made using more than one probe, click the left and right arrows at the top of the tab to move from
probe to probe.

W Probe
P1 - Phased-Array 1D
Probe Type Phased-array 1D =

4 |dentifiers

Manufacturer Sonatest L
P RELS OM32E0 8P F
Serial #

4 Settings
Frequency 5.00 MHz
Pulse Width 100.00 ns

4 Adv. Settings

First Element Pin # 1 b

The Probe tab

Copyright © 2013



Inspection Parameters

3.5 Wedge

20

The Wedge tab in the Tree offers information about the wedge ,provided that this information has been set in the
inspection file. These parameters cannot be altered during analysis.

For each probe, awedge is created; therefore, probe 1 is automeatically linked with wedge 1, probe 2 with wedge 2,

etc.

For inspection made using more than one wedge, click the left and right arrows at the top of the tab to move from

wedge to wedge.
When no wedge has been defined, the Wedge Type parameter will be defined as None.

(m]

A Wedge

W1 - Angular [

Wedge Type

4 Identifiers
Manufacturer
Model #
Serial #

4 Settings
X Offset
Contact Surface
Refracted Angle

> Adv. Settings

m

3.6 Scan

The Wedge tab

The Scan tab in the Tree offers information about the scans, provided that this information has been set in the
inspection file. Some parameters on this tab can be changed during analysis.

For inspections made using more than one scan, click the left and right arrows at the top of the tab to move from
scan to scan. According to the type of scan, thelist of parameters differs.

Copyright © 2013



21

UTStudio - User Manual

‘i Scan

|

51 - Sectorial PE

Type

> Gain

» TX

» RX

> Acquisition Area

» Focusing

> Probe Connect
> Elements

» Statistics

Sectorial PE

W& Scan

TH | 51-TOFD
Type TOFD
* Gain

> Acquisition Area
> TOFD

» Straightening

* LW Remaoval

* RX

* Probe Connect

» Statistics

The Scan tab

The following describes the parameters that can be modified during the analysis.

Gain

Acquisition Area

Softwar e Gain: Controls additional gain. This parameter can be changed to add or subtract gain in a* .utdata
file after acquisition.

Refer ence Amplitude: The desired reference amplitude used as default reference for AWS, TCG, and
Sensitivity Wizards. All measurements in decibels (dB) are referenced to this parameter.

The Travel Mode parameter allows the analyst to select the way the time-base is interpreted (half for pulse-echo
and full for pitch-catch or tandem) for the Angular cursor in the L-scan and S-scan, and the for the
measurement ruler in the A-scans.
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3.7 Geometry

‘il Scan

51 - Sectorial PE

4 Acquisition Area
Resclution
Start Angle
Stop Angle
Start Path
Range Path
Stop Path
Delay
Visve Mode

Travel Mode

» Focusing

2282 ps

a1

3

R

s
0.50 ps
SWelocity

Full Time

m

B

AP Geometry

The Travel Mode list of parameters

Full Path
Half Path

Half Time

—

22

The Geometry tab in the Tree offers information about the relative position of each probe/wedge on the part and the
encoding area, provided that this information has been set in the inspection file. These parameters cannot be altered

during analysis. All probes appear in thelist; click the arrow on the left of a probe to expand its list of geometry

parameters.

AR Geometry

4 Probaivedge 1
wedge 1 Index
Offsat
wedge 1 Scan
Offsat

wedge 2 Scan

Offzat

» Prabejwedge 3
> Probeivedge 4

» Encading Area

Wadge 1 Ratatic

Wadge 2 Rotatio

-15.00 mm
000 mm
ai.0°
15.00 mm
000 mm

The Geometry tab
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3.8 Encoder

The Encoder tab in the Tree offers information about the encoder itself and the encoding setup, provided that this
information has been set in the inspection file. Under Statistics, you find the data file size and the encoding speed.
These parameters cannot be altered during analysis.

1T Encoder

Encoding Setup Sean Axiz Onl
Encader Mame
4 Goan Axis
Soan Axis Mame

Scan Encoder Tepe CQuadrature

Scan Encader

eyt 32.1670 ticksfmm

Soan Start Pasition 0,00 mm

Scan Distance 260000 mm
Sean Stop Pas 260000 rmm
Sean Step 1.00 mrm

Scan Invert Dir [

4 Statistics

m

The Encoder parameter
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3.9 Measurements

The Measur ements tab in the Tree provides all measurement information for all cursors in all views of all the sheets.

PL15905-TOFD. utdata

B2 views

B X

£8 Inspection

Wi Probe

ol Wedge

£ Part

& Scan

AR Geometry

13 Encoder

l?.‘. Measurements

E‘;]E:rdeici:xis Wedge Reference

G2 | Stop 5.91 mm T

G2 % Stop 12.37 ps

G2 = Stop 35.00 mm

G2 | ¥ Stop 5891 mm¥l

H1-H2 Dist I 1.80 mm

H1-H2 Dist Scan 14.74 mm

H1-H2 Dist | X 1.580 mm

H1 %FSH -4 3%

H1 U 20.06 mm E
E

HI = 14.04 ps

Sheet 1]

1: 51 - TOFD | TOFD View | PL15905-TOFD.utdata

100rmm

150 200
|I|I||I|I|I|I|I|I|I|I|I_I|_IJ_I

£ =

Measurements | PLL5905- TOFD.utdata x|

H1-H2 Dist Scan 14 .74 mm

Add Measurement

Measurement Selection ‘@

The Measurement tab

To make a selection of measurements, click and drag the ones of interest in the Measur ements view (refer to
M easurement). M easurements are related to cursors and gates, letters and numbers identify them. In our exanple,
G2 refers to Gate number 2, H1 to the Hyperbolic cursor number 1, and H2 to the Hyperbolic cursor number 2.

The other possibilities are A for Angular, C for Cartesian, and E for Extractor Cartesian. The numbers assigned to the
cursors and gates increases each time anew oneis added in aview or sheet. Therefore, if you have five sheets with
an A-scan in all of themand two Gates per A-scan, you will have gate numbers ranging from 1 through 10. If you
add athird gate in the A-scan of the any sheet, its number will be 11; that is for layouts for a same datafile. If you
are working with more than one data file, the cursor and gate number will restart at 1 for each file layout.
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The following table presents the measurements information for cursors and gates.

ID Cursor Type ID Cursor Type ID Measurement Type

A | Angular = Peak amplitude %FSH | Amplitude in percent

C | Cartesian Leading flank amplitude %REF | Anplitude referenced to the

E | Bxtractor Cartesian reference gain, or to the
Start | Start position of agate curve (DACor DGS)

G | Gate Depth

H | Hyperbolic Stop | Stop position of agate u

| | IFT Gate (interface) u Truedepth

(considering half-skip)

Sound path (fromexit point)

= Surface distance (from
wedge reference)

AWS Indication rating (d), as per
A.B,C,D | AWS, using reference gain

Copyright © 2013



Analyzing Inspection Data 26

4 Analyzing Inspection Data

Inspection results analysis starts by opening adatafile (* .utdata). UT Studio offers awide range of tools to help the
analyst reach adecision in flaw evaluation. This chapter presents the UT Studio tools and how to use them.

4.1 Customizing Layouts
Thelayout is the way you set your view panes in a sheet. Views can be moved around, removed, and added. In a
datafile, you have awide selection of default layouts to choose from:
e The Acquisition Layout is the one used by the operator at the time of inspection. It is recorded with the data.
e The Standar d Layouts have been prepared by Sonatest.

e The User Layouts are the ones that have been created and saved by analysts. These layouts are available no
matter what files you are working with (* .utdata and * .utcfg), if the scan type is compatible. Unlike the other
layouts, these can be added, renamed or deleted.

On the Views tab of the Treeg, click alayout and drag and drop it on the sheet.

# 2PAProbes_1TOFD Demo.utdata - UTStudio Standard 3.2.0 R: iE0|
File Edit Display View Report Help

LoeEaH BB R Q0P RBEGGEBES 4

2PAProbes_1TOFD Demo.utdata & X | sheet1 | Sheet 2 | Sheet3 [ | -

B3 views No view

4 Layout (MultiScan) 2
Standard Layouts

Tl PA & PA & TOFD-A

Wi PA&LPA & TOFD-A

Tl PA-A & PA-A & TOFD-A

I8 PA-A & PA-A BLTOFD-A
- Sectorial PE

@

User Layouts
I Essait PA Scan
Ml Pa-Arctated

Standard Layouts

| [
B ppp —
S Pa-a-A-A

B8 PA-A-A-A-Top

[ | [N S A

M papB m

Ml prop.p = Drag-and-chap view here
#% Inspection
Wi Probe
o Wedge

& Part
& Scan
AP Geometry

1 Encoder

[z, Measurements

Dragging a layout in a sheet

Moving the mouse cursor over alayout displays a small representation of the layout. In this case, an S-can and an
A-scan.

The sheet now contains the layout with the inspection data.
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15: 51 - Sectorial PE | 5-5can View | 2PAProbes 1TOFD Demo.utdata

D [ G o - ectorial PE | A-Scan View | 2PAProbes 1TOFD Del|

i 10mr 5 5 10 15 20 25 30
—jB':"Jrlié'.nr‘(Tthhl)"‘r'"I'I'l'P'l"'"I'l'l'l‘l'l‘l'l‘l'"""""I"'I_"'l'l'l'hkﬁﬁiﬁn‘bjﬁi}?}ﬁr“

=: —mm
1: —-mm
Wz —-mMm

o G,
[P

i

5

_—A3: 61.00°
HEEN )]
: 9. 70mm
: 20.00mm
: 9.70mm

—E54: 16.00mm

9.70 m
Scan Frame - 1 - D FL-15'% u

o
-
a_-
o

S

05
I|I

The PA-A layout

411 Adding and Removing Views

Any type of view can be added to alayout as long as it is compatible with the scan.
To add aview:
1. Inthe sheet, select aview to split in half.

2. Onthe Layout menu click either Add Horizontal Splitter or Add Vertical Splitter.

File Edit [Layout| View Report Help

— Add Horizontal Splitter

[] Add Vertical Splitter
Sample_Calib_|

Delete Area
95 Views
g sum —r Add a new sheet Ctrl+T
ﬂ:,: Mea - Duplicate this sheet
> 3D Views Rename this sheet
. Acql Clear this sheet
4 5] -Line

k9 Delete this sheet
User

III E 4 Savesheet..
n=,

Splitting aviewto add an empty view pane

3. Inthe Treeg, click the Views tab, select alayout and drag and drop it in the new empty view. In this exanple a
TOFD view.
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18 9a0vces 11075 Bttt TS Sandr 125 N -5

File Edit Display View Report Help

@a L

ENB Y ceq

2PAProbes_ITOFD Demo.utdata & x

83 Views

sheet 1 sheet 2

PA-A-Top-End

PA-End
A-End
PA-Top
A-Top
PA-Top-End
A-Top-End
PA-Top-End

52 - Sectorial PE
4 53 -TOFD

=] pA-A-Top-Top 2-BOX
=8| pa-A-Top-Top Depth
PA-A-Top-Top Depth

PA-Top-Top 2-BOX

m

5: 51 - Sectorial PE | 5-Scan View | 2PAProbes_1TOFD Demo.utdata

“A3: 61.00°
_A3%: 33.00mm

“C31:20.00mm
'E5=: 9.70mm
—FE58: 16.00mm

ScanFrame-1 [+ | |

.
6: 51 - Sectorial PE | A-Scan View | 2PAProbes_1TOFD Del]

No view

£ Inspection
W Prabe

@ Wedge
£ Part

‘& Scan

AP Geometry
1 Encoder

s, measurements

The TOFD datais displayed in the pane.

Sonatest

Drag-and<chop view hers...

5: 51 - Sectorial PE | 5-5can View | 2PAProbes_1TOFD Demo.utdata

“A3: 61.00"

"A3%: 33.00mm

C3=: 9.70mm
_C3%: 20.00mm
E5=: 9.70mm

~ E54: 16.00mm

ScanFrame-1 %

U

Adding a TOFD view

)

aL
y|Sen|TC6|" = |

6: 51 - Sectorial PE | A-Scan View | 2PAProbes_1TOFD De[ |

7:53 - TOFD | TOFD View | 2PAProbes 1TOFD Demo.utdata

Toremove aview:

1. Inthe sheet, select the view to remove.

The TOFD view in the new pane
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2. Onthe Layout menu, click Delete Ar ea.

File Edit [Layout] View Report Help

@ — Add Horizental Splitter
[] Add Vertical Splitter
Sample_Calib_|
Delete Area
95 Views
g sum —r Add a new sheet Ctrl+T
ﬂfé, Mea - Duplicate this sheet
> 3D Views Rename this sheet
. Acql Clear this sheet
4 51 -line ¢, Delete this sheet
User
| . Saveshest.
n=,
Deleting aview

Only the datais removed, the view pane remains. To remove it entirely repeat step 2.

Tip: To delete the view entirely with the pane, click the X at the top right corner of the view twice.

The first click deletes the data, the second one deletes the pane.

4.1.2 Swapping Views

You can change the order of the views in the sheet for any view.

To swap views:

Click the title bar of the view you want to move and drag and drop it to the view you want swap it with.

Swapping the A-scan and the S-scan
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4.1.3 Rotating a View

All views can be rotated (except for the 3D plan view). The rotation tool differs according to the type of view you are
working on.

To rotate aview:

1. Inthe sheet, select aview to rotate.
2. Onthe View menu, point to Rotate and click either Horizontal Left, Horizontal Right, Vertical Top, or Vertical
Bottom.

File Edit Layeut | View | Report Help

@ \.j 9 Li_‘._ Add Cursor 3
me  Add Annotation
Sample_Calib_WheelPr...

= Views Export to CSV..
Export I
BB Summary [t
ﬂ,‘; Measurement Rulers 3
+ 3D VIEWS- . Grids -
8 Acquisition La] -
4 S1-LinearPE | Palette position
User Layouts Palette

IMI Essail PA |G DeptivAmplitude
= Layout 2
Il r2-Arotate #5  Measure

Standard Layy == Overlay

W r

T ¢r Rotate *
#% Inspection 9 Delete Area
£ Part Properties Fa

The View menu

The view is automatically rotated.

[10: 51 - Sectorial PE | A-Scan View | 2PAPrabes 110FD Demoiitasi N |

[10: 51 - Sectorial PE | A-5can View | 2PAProbes_ITOFD Demoutdsta |

=3 im 1: —-mm -

B }[|}:|

: % =: —mm 4: —mm -mm
(it o (B o 8t o il ot oo it B

66

H

The original A-scan on the left and the rotated one on the right
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To rotate a 3D view:

1. Clickin the view and drag the cursor to move the view.

View| 29AProbes 1TOD Demo data

Gveral View | 2PAProbes LTOFD Dero idste I [Pt View [29AProbes TTOFD Demo utdats

Top View | 29A0robes TT0FD Demautdats Probe View] PAProbes 1T0FD Demio idata

Original 3D on the left and rotated on the right

Note: The plan (top view) cannot be rotated (lower left corner in the figure above)

4.1.4 Using the Zoom

A zoomfunction is available for the following views: B/D-scan, Top, End, TOFD, and all 3D views. The fastest way
to zoomin and out all these views is to click the view and use the mouse wheel.

There are two other ways to zoomviews, except for the 3D views which only accept the mouse wheel action.

& Sample_Calis Whesln-obe 2.25M 7.4 Sitel.utdata_UTStudio Starda-c 3.4.3 F1 T |
PEL EF2EHEUE 0D CHEQR 2E QAH BEERN ==

samoe_Lalb_WheeProba 2.28M. & ¥ | sheety sheez 2 (£ -

B3 Views 5 ar FE | L-Szan View =12 | %: S - Lirear PE | End Ven

26.4)  Cd=: 16.82mm_CH: 8.75mm_ E5=: 7.9%Tmm__E56: 0.00mun elMDly SenlTEG)

Essal LFAS no2 2 I T £ i o 2
| TR Y 1 T Y T U Y P FT T (R Mmmmﬂm.|\|.|5.|.|\| ‘\.\\Um_hllsh‘h AL S

85 Leyrutl

| | RS
Stondard { ayouts
[ N

| Y

. pa-h

IS ve-a-aa
B8 PAAAAC
Bl PA-A-AATup
[ | [

M pp-p-B

W Pa-AD

M| pa-A-B-C

-

Seen Frame - €9 %

9: 51 -1 rmar FE | Top View

==
= 0a A B End

{5 Tnspecton
£ Fart

B Proe 3 C6: 45.2%

ol Wiy
i Scon

A" Geomeiry

13 Encoder

[, Meazremerts

Zoom tools

1 Fromthe toolbar

2 Fromthe scroll/zoom cursor at the bottom of the views
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Note: For views that have a scroll/zoom cursor (number 2 in the figure), the zoom and scroll can
be modified on the View Properties tab of the Properties window (refer to Changing View and
Cursor Properties).

Properties B X

View Properties Cursor Properties

View Orientation Horizontal Left

> Palette Properties
> Data Extraction
» Rulers & Grids
4 Serall & Zoom
Frame Start 145

Zoom E% =

3

The Zoom value in the Properties window

Tip: The content of a view can be moved (panned) inside its pane by holding the Ctrl key of the
keyboard, and clicking and dragging the view.

4.15 Using Color Palettes

Many color palettes are available to characterize signal amplitude in any color-coded view. The default palettes are
selected in the Pr efer ences dialog box, refer to User Preferences for more information. The choice of palettes is
found in the Properties window, on the View Pr operties tab. To display the Properties window, click the View
menu and select Properties.

File Edit Layout | View | Report Help

] @ Lj b |::_)._ Add Cursor 3

mm  Add Annotation
Sample_Calib_WheelPr...

B3 views i Exportto CSV.
Export I
ll Summary portimage
ﬂ?tﬁl Measurement Rulers »
3D Views Grids v

# Acquisition La R
4 5] - Linear PE L Palette position
User Layouts Palette
Il Essait pa B  Depth/Amplitude
= Layout 2
BE P2 Acotate B Measure
Standard Layq 25 Overlay

N ra

Bl rea £» Rotate >
£% Inspection 9 Delete Area
£ Part | Properties Fa

The View menu
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Next to View Palette, click the value to open the palette list.

Properties B X

View Properties Cursor Properties

View Orientation Horizontal Left

4 Palette Properties

View Palette

Palette Position AE'C ‘-’"f::cmwkd

Cubic Law Inverted
Palette Ampl, Low |Fire Ice
Palette Ampl, High

[» Data Extraction

[* Rulers & Grids

The Properties window

The following table presents the choice of palettes.

Inverted palettes are very useful when working with depth-type views.
All palettes can be shrunk and moved along the palette bar to isolate indications and remove unwanted noises.

In the following figure, we are displaying the same scan frame, but with a smaller palette range.
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mm

20 20
[ | I [ ] I— LI ] I LI § F LI ]
: +40.0(0}0) @"ﬁ}ﬁﬁé—gﬂ Sy

I-‘I- 20
$+40.0(0L0)" ESERRRRRE ‘Velwolyjsenircs]

o
o=
o
or

WIpZ-

1
T P

Scan Frame - 89 |5

The palette over the full range (left) The palette over a shrunken range (right)

4.1.6  Extracting a View

The standard layouts offer many view options; however, you can add more views by extracting themfromexisting
ones. You can get A-scans, B-scans, Top, and End views froman S-scan or an L-scan .

You can also get a C-scan froman A-scan; however that A-scan must have been extracted froman L-scan.

BExtracted views are opened either in a new view pane, which you can create by splitting an existing view, or in an
existing view which will be deleted and replaced with the new one.

You can extract aview froma cursor position or froma new cursor. If you want to use an existing cursor to extract a
view, select the cursor first and then make aright-click on that cursor to open the contextual menu fromwhich you
will choose the view type desired. If you want to use a new cursor, make aright-click anywhere in the view to open
the contextual menu fromwhich you will choose the view type desired. A new cursor will be created in the view
used for extraction. For example, in an S-scan, if you extract a Top view, a Rectangle Box cursor appears in the S-
scan; if you extract an A-scan, adotted angular cursor appears.

Note: The extracted view can replace an existing view or be displayed in an empty one. If you do
not want to lose any views, prepare an empty view area before extracting a view (refer to Adding
and Removing Views).

To extract aview:

1. Clickin the view fromwhich you want to extract a new view.
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2. On the contextual menu, point to either Extr act Fr om new cur sor or Extract From current cursor and, in the list,
select the view type you want to extract.

The mouse cursor takes the shape of the selected view icon.

Extract From -- new cursor  » | i A-Sean

[f  Add Cursor , |Hf B-Scan
== Add Annotation @ Top View
[ End View

- Export to CSV..
& | BExportImage..

— Add Horizontal Splitter
[} Add Vertical Splitter
- Delete Area

Quick Properties 3

Properties

The list of views you can extract from a new cursor

3. Click in the destination view to display the new view.

The extractor (the cursor fromwhich the view was extracted) will now be the master of the new view. This means
that moving the extractor cursor will change the slave view.

L] | 24: SL- Linear PE | B-Scan View | Plate[.]]

0(9.3)S # A2: 28 el WDly|Sen)TEG) Omm F. 10
2.77mm ES=: -0.B0mm Pt D e ey,

-m:-”\|||||rlwllwl|||| rlll|\|\||||||||||\|\r||||

ES: 90.9%
o

Indes: Frame - 2 /= D Index Frame - 2|+ Indes: Frame - 2 =

Scan Frame - 17915 f: FL-28% FL-28[% B
x|

23: 51 - Linear PE | Merged C-5can View | Plata_Alu_Mow_I_See_It_3.2.0_03_demaol.utclata

'|.|.|.|.r‘|.|‘|‘|. '.i.m.il 1‘|‘|.|.

The A-scan was extracted from the L-scan and the merged C-scan (bottom view) was extracted
from the A-scan

Note: The A-scan gate positions appear on the extraction cursor.
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C11: 0.2%

Af: 0.1%
E20: 0.1%

- ———

The location of the two gates

4.1.7 Adding Sheets

You can keep different layouts on separate sheets. There are three ways to add a new sheet: fromthe Layout menu,
fromthe contextual menu, and by clicking the green plus sign at the top right of the view pane display.

Hle  dit View Kepat  Help
L@ = Add Herizonta Splitter DB AR @ME Qe @Z G A & e % 3 =

Add Vertical Splict
sample,cmb,-[" calSpiEet

E Deete Alea “#  Add a new sheet cul-7
2 Views = 2E | L-5can View ]
Uplicete this sheet

251 - Linear FE | A-5can ien x

Add a rew shezt [ (26 a1cll " = :38 61*: 19.4% 20mm  4: 1.96mn  x 1.96mm
—5 - 0 Renamsz this shee: *:98.4% 1 7.20mm 4 0.Blmm 0.81mm
o Teste e Theet P —
thie <l 4 =4
% Rename this shect earthis shess
1elete thus chest
Clear shis shest b Deiete thus she
&4 leete this chest ol Save chest

Save shert,

Adding a sheet

The sheet can be renamed by clicking the Rename this sheet command on the menus. To save this new layout, click
the Save sheet command. The layout then becomes availablein the User Layouts list in the Tree.

B2 views

Am Summary o
Hzﬁ; Measurement
> 3D Views
48 Acquisition Layout
4 51 - Linear PE
User Layouts
Il Essail PA_Scan
= Layout 2
II PA-Arotated
E Plate Alu C extrc from A

m
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4.2 Using Cursors and Gates

Many cursors can be used in views. According to the type of view you have selected, different cursors will be

available.

Thefollowing table presents the gate and cursors.

Type

Cartesian
Extr actor

Cartesian

Angular

Gate

Freehand

Hyper balic

Extr actor Box

Description

The Cartesian Extractor is adefault cursor that is linked in all extracted
views to allow the you to visualize any frame in agiven view.

The Cartesian cursor is used to make surface distance and depth
measurements in L-scans, S-scans and A-scans. It is also called the
cross-hair cursor.

The Angular cursor is used to make sound path measurements in L-
scans and S-scans.

The Gates are used to make flank and peak measurements in A-scans.
When the gate is triggered by an echo, the peak amplitude level is
displayed.

The Freehand cursor allows you to make alength measurement of any
indication or a distance measurement between indications, horizontally,
vertically, or at an angle.

It can also be used to mark and area of the part that cannot be created
with the part geometry parameters. For example, a part could present a
cavity destined to accommodate another part. The cavity could then be
marked on the scan so that this section would easily be ignored during
analysis.

The Hyperbolic cursor is used to measure surface distance and depth in
aTOFD view.

The Extractor Boxis used to determine the area for the extraction of the
Top and End views from L-scans and S-scans.

Drawing
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421 Adding and Deleting Cursors or Gates

The list of available cursors is accessed through a contextual menu linked to the selected data view.
To add a cursor or a gate:
1. Make aright-click in the view for which you want to add a cursor.

2. Inthe contextual menu, point to Add Cursor and select a cursor fromthe list.

Extract From -- new cursor 4
[:_‘._ Add Cursor 3 E:_} Cartesian
== Add Annotation £ Angular

Export to CSV... ik
& Export Image... Ef‘._ Freehand

I, Hyperbelic

—j Add Horizontal Splitter ® | Extraction Box
| [__P Add Vertical Splitter
9 Delete Area

Quick Properties 3

Properties

List of cursors from the contextual menu

To delete a cursor or a gate:

1. In aview, select the cursor you want to delete.

2. Make aright-click and, in the contextual menu, click Delete Cursor.
OR
Press the delete key on the computer keyboard.

Note: You cannot delete a cursor from which a view is extracted from. If you want to delete a
cursor that was used for an extraction, you must first close the extracted view (refer to Extracting
a View for more information).

™ Error deleting cursor. @

"8.' This cursor can't be deleted since a view is extractad from its paosition,

Unable to delete cursor message

4.22 Linking Cursors

Two cursors can be linked together in two different views so that moving one cursor in one view will update the
linked cursor in the other view. You can also link a cursor in aview with another cursor in more than one view;
however, too many links will make it difficult to move the cursors.

You can only link cursors in views that come fromthe same datafile.

You can link two Cartesian cursors to locate an indication fromaview in another one. For exanple, linking the
Cartesian cursor in the S-scan with the onein the A-scan will link the the surface distance and depth measurements
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in the S-scan with the sound path measurement in the A-scan; linking themin an A-scan and a B-scan will link the
sound path measurements.

You can link an angular cursor in an S-scan with an A-scan, making the angular cursor the new extractor for the
A-scan.

You can link agate in an A-scan with the Extractor Boxin an L-scan or an S-scan. That gate then determines the
amplitude threshold used in the Top and End views that were extracted fromthe L-scan or S-scan. What happens
then is that the Top and End views will reject every indications that have an amplitude lower than that of the A-scan
gate.

32: 51 - Linear PE | L-Scan View | Plate_Alu_Now_1 See it 3.20 034 163,20 03 X 732:SL- Linear PE| L-Scan V\Ew\PIatE Alu_Now 1 See 16320 03 a
dB: +0.1 n(s 3)S & A9: 29 ¥el) WDly|S en|TCG)

L
CErEEEE— |

evel-15 [+ {1 90 Level-82 5

~ Linear PE \ Top View | Plate_Alu Now_1 See It 320 03_demoZ.utdal ]

| - Il
[ | | index Frame - 1121 [ Tndex Frame - 113 ] Index Frame - 121 [
l Level - 15 [+ FL-20% e Level -82 [+

Low amplitude threshold (left) and high amplitude threshold (right)

To link cursors:
1. In aview, click the cursor you want to link to another.

2. Make aright-click on the selected cursor and, on the contextual menu, click Link to.

Link to...
Unlink

i

[F Delete Cursor

Lock

Color »

Properties

The cursor contextual menu
The mouse cursor changes to a chain link symbol.
3. Inthe other pane, click the cursor you want to link to the first one.
To unlink cursors:

Make aright-click on one of the linked cursors and, on the contextual menu, click Unlink.
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423 Making Measurements with Gates

Gates in the A-scan provide the usual functions from standard flaw detectors; they are positioned at a certain screen
height (amplitude) and cover a certain range (start and stop point on the sound path ruler).

The trigger can be set to determine which part of the signal is used for the depth measurement: the leading flank or
the peak. The leading flank measurement of a signal is often more accurate than the peak. All gates in aview can be
set with different triggers; they work independently. This setting is in the Pr oper ties window (View> Pr operties),
on the Cursor Properties tab, under Measur es.

Thetriggered location is identified in the view by a small lozenge.

Sheet & Sheet 7 Sheet & Sheet 9 ilﬂ o® | Propetties

1L 5L - Linear PE | A-Scan VYiew | Plate

[a] o
x

‘roperties Cursor Properties

Mamez Gate 1

Tope Gate

Calar Tellow
4 Position

Gate Start Path .01 mm
Gate Stop Path 259 mm
Gate Width 3.61 mm
Lawveal G0.6%

4 Measures

Gate Follow

Peak i3

Indes Frams - 5 = Trigaered by Leacling Flank

FL-33 5 Lzading Flank:

Leading flank (left) and peak (right)

Gates can also be used to isolate depth or amplitude datain a C-scan extracted fromthe A-scan (refer to BExtracting a
View).

The amplitude or depth data displayed in the C-scan can ignore all signals fromthe O position to asignal in agate or
subtract all signals in a gate (which becomes the reference) fromanother gate (which becomes the data source gate).

To isolate data from gates:

1. Inthe A-scan, set gate 1 on the desired signal.
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sheet1[ | sheeta[) | sheets[] | sheet4[1] | sheetSE] | sheets | | sheet7[] [ sheets[] | shests[[] | sh E] 4 | Properties a8 x
10: 51 - Linear PE | L-5can View | Plate_Alu_Now [ | 11: 51 - Linear PE | A-Scan View | Plate_Alu_Now_I See It 3.2.0 03_demo2.utdata || | view Properties Cursor Properties »
# FL: 33 G17:89.0% =:3.20mm ¥:13.45mm %: 13.45mm View

-20mm 2 20
_,||||||||||r\||||\\’_\| Horizontal Left

==flG2~: 200.0% =: 3.20mm  ¥:0.00mm %:0.00mm Orientation
5 A0 15 Palette
P T TP o R R R B i A PR R RO O | | - et <

4 Data Extraction

Depth/Ampli... Amplitude Mode

Data Gate

Reference
Gate

\bsolute/interface | -

, Rulers & Grids Absolute/interfaceliR

S

> Scroll & Zoom

Index Frame - 55 D Index Frame - 515 D

Scan Frame - 264 5 D @ FL-33[% D

12: 51 - Linear PE | C-5can View | Plate_Alu_Now I See It 3.2.0 03 _de

Pmm 50 100 150 200 250 300 350 o0 50 500 550 G0
P o B B B PP PP i PR B B B B P

Index Frame - 5%

Absolute/Interface as reference

2. Click the C-scan view and, in the Pr operties window, under Data Extr action, select Absolute/Inter face as the
Refer ence Gate.

3. Select G1 as the Data Gate.

The depth of the signal in gate 1in reference to the absolute interface (part surface) is now displayed in the
C-Scan.

OR

In the A-scan, set gate 1 on the first peak and gate 2 on the second one.
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sheet1[ | | sheet2[ | | shests[] [ sheets sheet5[E] | sheets ] | sheet7[] [ sheets[] | shesta[0) | sh E = | Properties g X
10: 51 - LinearPE|LScanV\ew|Pla‘le_AIu_Nm_]_‘@ 11: 51 - Linear PE | A-Scan View | Plate_Alu_MNow_1 See It 3.2.0 03_demo2.utdata View Properties Cursor Properties 3
20mm il 20 H G1™: 47.0% =:3.20mm ¥:6.69mm &%:6.69mm View R
S R G5~ 29.0% o 3.20mm  1: 13.45mm +: 13.45mm Orientation Horizontal Left
5 10 15 Palette
Y R T T e R N R B R P R AR O | 7 <

4 Data Extraction

:1||||||E

Depth/ampli... Amplitude Mode

N
Ei
| Data Gate G2
Reference
i Gate en

* Rulers & Grids

[

> Scroll & Zoom

Index Frame - 5= * D @ Index Frame - 5+ * D
Scan Frame - 264 [+ * D FL-33[%]" D

12: 51 - Linear PE | C-Scan View | Plate_Alu_Now_I_See It 3.2.0_03

NG N R N i |.|.|.f‘”|.|.\.|.h\.|.|.mF°|.|.|.|.F'|.|.|.|.F°\.|.|.\.F|.\.|.|.F°|

gz
il

o

k]

Index Frame - 551 *

Gate 1 asreference

4. Click the C-scan view and, in the Pr oper ties window, under Data Extr action, select Gl as the Refer ence Gate.
5. Select G2 as the Data Gate.

The signal in gate 1is subtracted fromthe signal in gate 2.

This exarmple has been done using the amplitude mode. You can switch to the depth mode by changing the Depth/
Amplitude parameter. This changes the color coding of the palette; instead of showing higher amplitudes with a
stronger color, deeper signals will be shown with the stronger color.

424  Preparing TOFD Data for Analysis

Before marking indications with Hyperbolic cursors, UTStudio offers tools to define the lateral wave position and
align all A-scans on a common lateral wave (straightening).

Once you have your TOFD and A-scan views in the layout, click the Scan tab of the Tree.
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SBA_TOFD_15.0M_Phoenix ISL_70_UT-3545_Lab.. & X sheet3[ | | Sheet4 ('] | sheets5 (| | sheets [ | Sneet7[1] | sheets | sheeta T | sheet1o[) | sheet1i @D |E] -
.E Views 30: 51 - TOFD | A-Scan View | PL15905-TOFD.utdata [ | 31: 51 - TOFD | TOFD View | PL15905-TOFD.utdata
1]

50 0 50 Omm 100 200
chl b B enennn Bl D P L

% Inspection

< Part

-_@ Probe - 000 ———

o Wedge

‘il Scan

@ 51-TOFD

4 Straightening :

Activate Straightening [] J
=

EH]
e

o
¥

Straightening
Indicators

Lateral Wave Trigger
Tolerance

Lateral Wave Peak
Polarity

0.02ps

Positive

aT

4 LW Remaval

m

T

Activate Lateral Wave [a]
Removal

LW Removal Indicator  []

Lateral Wave Removal

Eactor 90.0% o -
Lateral Wave Zone 6.74ps N
Start . . Measurements | PL15905-TOF|
Lateral Wave Zone 0.00 s = - - . "
B anog £ - H1-H2 Dist U 10.77 mm
“P Geometry 9 H1-H2 Dist Scan 79.78 mm -

Add Measurement

1 Encoder
Measurement Selection

Scan Frame - 194(%

& Measurements

TOFD parametersin the Tree

Start by adjusting the position of the lateral wave and the position of the reference backwall. These offsets are used
to adjust the TOFD depth ruler.

The lateral wave indicator is represented by awhite line in the A-scan. It must be set on the first positive echo of the
surface signal.

The backwall indicator is represented by ablue linein the A-scan. It must be set on the first negative echo of the
lateral wave backwall signal.

To adjust indicators of the lateral wave surface and backwall signals:

1. On the Scan tab of the Tree, use the arrows at the top of the tab to select the TOFD scan.
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95 Views

% Inspection
£ Part

'?’j' Praobe

ol Wedge

W Scan

[ b | 51-TOFD

=

Type OFD
> Gain

» Acquisition Area

m

4 TOFD

Ruler Lateral Wave
Position 10.00 ps

Theoretical Time R
Lateral Wave s
Theoretical Time -
Backwall ae

Probe Center Spacing  40.00 mm

Beam Intersection B
Percentage e

4 Straightening

Activate Straightening -

TOFD parameters on the TOFD scan tab

2. Next to the TOFD section, click the arrow to expand the list.

3. Next to Ruler Lateral Wawve Position, click the parameter and change it until the whitelinein the A-scan isin the
correct position.

[ 30: SL - TOFD | A-Scan View | PLL5905- TOFD.utdata 0
100%%: 50 50
T.?.|.|.|.T.|.|.|.|.f;.|.|.|.|.|.|.|.|.|.

=

SAZT

F1

The first positive echo of the surface signal

The backwall position (blue line in the A-scan) adjusts automatically.
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[ 30: 1 - TOFD | A-Scan View | PL15805-TOFD.utdata El

i BRI i BN RN AU RN RY PURY s PN

SA7T

kI
T BRI

J

The first negative echo of the lateral wave backwall signal

The next parameter you might want to adjust is the straightening of the surface signal. In some cases this signal is
very granular dueto the speed of inspection.

Note: The position of the lateral wave and the position of the backwall must be adjusted first.
To straighten the surface signal:
1. Inthe Tree, on the Scan tab, under Straightening, select the Activate Strai ghtening check box.

The Straightening Indicator s parameter is automatically selected, aline appears on top of the surface signal, and
yellow straightening indicators appears at the top of the TOFD view.

2. Next to Lateral Wave Trigger Talerance, click the parameter to open it, and increase or decrease the value in
order adjust the width of the green line to encompass the surface signal to straighten.
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Without straightening (left) and with straightening (right)

The next step would be to use the Hyperbolic cursors and the measurement view to evaluate indication signal in the
TOFD view.

To make measurements in the TOFD view:

1. Click the TOFD view and position the Hyperbolic cursor.

'E Views

&% Inspection

[

cﬁ Probe

J Wedge

£ Part

‘& Scan

AP Geometry

BT

1 Encoder

Iﬁ Measurements

i

[ | 31: 51 - TOFD | TOFD View |
0

10
nndlnnnlBins

200

L W

Encoded Axis
Reference Wedge Reference £
G2 | ¥ Start 25.03 mm¥1 i -
G2 U Stop 32.28 mm 3
G2 % Stop 16.54 ps
G2 = Stop 35.00 mm
G2 I ¥ Step 25.72 mm¥2
Measurements | PL15905-TOFD.utdata
H1-HZ2 Dist U 10.77 mm
H1-H2 Dist U 10.77 mm
H1-H2 Dist Scan 79.78 mm
| H1-HZ Dist Scan 75.78 mm
H1-HZ2 Dist | ¥ 10.77 mm |E
H1 %FSH -21.5% Add Measurement
Hi L 1007 mm S = ‘Measurement Selection
PAProb... | Plate Al Now I See It.. | pris. ||5G@nframe 1947

Measurements with Hyperbolic cursors

2. Add an empty view at the bottom of the TOFD view by using the Split function (refer to Adding and Removing

Views).
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3. Inthe Treeg, click the Views tab and drag and drop the Measur ement view in the new empty area.
4. In the Tree, click the Measur ements tab and use the scroll bar to scroll through all measurements.
5. Select ameasurement of interest, and drag and drop it in the measurement view.

6. Repeat step 5for all other measurements you want to add in the view.

4.3 Software Gain

You can change the gain setting for each scan separately.
To change the software gain:

1. Inthe Tree, click the Scan tab.

 2PAProbes 1TOFD Demo.utdata - UTStudio R [
File Edit Display View Report Help
v Y v @A 0O v
PELOEONBRE creaQQl B & ¢EHBRS 4
2PAProbes_ITOFD Demo.utdata & X | sheet1 [ Sheet 2 Sheet 3 Sheet 4 Sheet 5 Sheet 6 Sheet 7 | Sheet8 ‘ *
®3 views T: 51 - Sectorial PE | 5-5can View | 2PAProbes ] [ [3:53 - TOFD | A-Scan View | 2PAProbes_LTOFD Demo,utdata

1 [omm po P [ ] 30 0

£ Inspection .‘|.mu..\..u.H.m.ummm‘..‘l.‘...‘..\..‘.rgﬁk |
zdB: +16.0(20.0) el WDly|5 en)ICG[

W Probe

o Wedge

£ Part

‘& Scan

52 - Sectorial PE

Type Sectorial PE

Scan Frame - 2522 |+

4: 53 - TOFD | TOFD View | 2PAPrebes_1TOFD Demo.utdata

4 Gain

Gain 36.0 dB

Ref Gain 26.0 dB

Software Gain [ dB

Reference
Amplitude

> Acquisition Area
CFocusing R R -
S TX

s RX

|\\|D:|\||‘

AP Geometry

A2: 72 /00°
A2%: 2f.08mm

I} Encod

L Encoder E253 2456

o2, Messurements —E23: 3:26mm —— 240641 ]
| zpaprobes_1m Plate_AlU_Now_I_See It_3.2.0_. | | 50 Frame-57 [+ i [ =] I

Gain parametersin the Scan tab of the Tree

2. At thetop of thetab, click theright or left arrow to select the desired scan.
3. Click the arrow at the left of the Gain category to expand the list.
4. Next to Softwar e Gain, click the value to edit it.
Either use the arrows to change the value or, using the computer keyboard to type avalue.

5. Click anywhere in the main window or press the Enter key to accept the change.
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4.4 Using the Part Overlay

Provided that the part drawing has been included in the inspection file, you can display its contour on L-scans, S
scans, and A-scans.

To display the part overlay:

1. Select the view in which you want to display the overlay and, on the View menu, click Over lay.

2PAProbes_1TOFD Demo.utdata - UTStudio Standard 3.4.3 R1 =0 o <
Report  Help
@ A G AddCusor Y@ A B onEam Qe s REY Y =

w==  Add Annotation F
2PAProbes_LTOFD Demg | Sheet 2 [£]

File Edit Layout

B3 Views £ Exportto CSV.

[y ExportImage...
im summary

[ Measurement Rulers

»
4 30V et ettt Rttt ettt
o Grids »
& overall
£ Part 4 Palette position 4
1% Plan 2 Palette >

€2 PL-Phase| [fs  Depth/Amplitude

&3 P1-Phase

& P3-Mano B Measure

& P4-Mana = Overlay

4, 51- Sector O Y T .. 309090

&), 52 Sector 4y Rowte

&, 51-TorD 5 Delete Aren 2 g adeg,

W Acquisition La)

Layattt (MultiScan]

4 5L - Sectorial PE
User Layouts
I Essai LPA_Scan

BE avaut2

Praperties

£ Inspection
& Part
W Prabe

o Wedge

W Scan
R Geametry

1§ Encoder

[z, Measurements Scan Frame

S-scan with overlay (left) and part with weld in 3D (right)

To open the part contour in aview pane, in the Tree, on the Views tab, click Part and drag and drop it in the view.

You can change the overlay display by changing the number of half skips (View> Pr oper ties).
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2PAProbes_1TOFD Demo.utdata B X | Sheeti Sheet 2 sheet3[E] | Sheet4 Shest 5

Sheets

B2 views 5: 51 - Sectorial PE | S-Scan View | 2PAProbes_LTOFD Demo.utdata

-10mm
U

&8 Inspection
W Probe
o Wedge
£ Part
Identifiers
4 Properties

Thickness

velocity Lw

Velocity SW

m

4 Vield Geometry
Weld Type
Root Gap

Top Bevel Width

Root Face Left 2.05 mm

Top Left Bevel Width .90 mm

& Scan
= Geometry
1 Encoder

[, Measurements

2P AProbes_1T. Plate_Alu_Now_I_See_It_3.2.0_,.. | || Scan Frame - 383 [~

The overlay for one skip

Sheet 7

Sheet8

= | Properties

View Orientation
Palette Properties

4 Overlays

Show Measures
in View

Part Overlay

Half Skip
Overlays

Rulers & Grids

View Properties | Cursor Properties

Horizontal Left

Yes

Yes

2

2. In the Properties window, in the View Properties tab, click the arrow on the left of the Overlays category to

expand the list.
3. Next to Half Skip Overlays, click the value to edit it.

Either use the arrows to change the value or use the computer keyboard to type avalue.

4. Click anywhere in the main window or press Enter to accept the change.

45 Changing View and Cursor Properties

Many view and cursor parameters can be changed by the user; these changes are made in the Pr operties window. It
is a dockable window that can be floated anywhere on screen or, if you use two monitors, you can moveit to the

second monitor.

The parameters will change according to the type of view and type of cursor selected.

The Properties window can be opened fromthe View menu, the toolbar, or the contextual menu. It opens on the

right side of the main window by default.
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Yiew | Report Help
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Grids 4 == Add Annotation
i Palette position »
% paletie R Export to T34,

Bp=  Depth/Amplituds & | ExpartImage.

—  Acld Horizantal Splitter

B Measure
1 [T P
T Oveday | [_J., Al Vertical Splitter
H  Delete Area
&  Rotate *

Quick Propertias b

Ways to open the Properties window

4 Delete Area

Prapertias Fi

45.1 Changing the View Orientation

All views can berotated (refer to Rotating a View). For all views except the 3D ones, the Pr operties window offers a

list of positions according to the selected view.

Properties X

iew Properties Cursor Properties

Wiew Orientation Harizontal Left

Horizantal Left
Harizontal Right
vartical Tap

vertical Bottom

- Data Extraction

- Crverlays

> Rulers & Grids |

View orientations for A-scans, B/D-scans, C-scans, TOFD, Top, or End views

For 3D views, the rotation is done in the view by drag and drop.

45.2 Changing Palette Color, Position, and Amplitude

The color palette for most views is customizable, except for A-scans and 3D views, which are not color-coded.

B/D-scans, C-scans, S-scans, L-scans, Top, and End

For B/D-scans, C-scans, S-scans, L-scans, Top, and End views, the parameters that can be modified for the
amplitude color palette are the color gradient, the gradient position, and the low and high amplitude levels.
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Properties g X

iew Properties Cursor Properties I

View Orientation Horizontal Left

4 Palette Properties
View Palette Rainbow
Palette Position  Right

Palette Ampl. Low 0.0%

Palette Ampl.
High 100.0%
- Overlays

> Rulers & Grids

Palette properties

The View Palette value opens alist of palettes to choose from (refer to Using Color Palettes for all the details).

The choice of palette position in the view includes: left, right, top, and bottom. You can hide the palette by
selecting None in the Palette Position list.

To change the anplitude level, click the value and either use the arrows to change the value or, using the
computer keyboard, type avalue. Click anywhere in the main window or press the Enter key to accept the
change. In depth mode, the low and high thresholds are in mmor inch, meaning that the starting color will be at
the specified low depth and the end color will be at the specified high depth.

TOFD

For TOFD views, the color palette is always black and white.

453 Displaying Rulers and Grids

All views can show different rulers. Grids are available for all of them except for TOFD and 3D views.

Properties g X

View Properties Cursor Properties

Wigw Crientation Horizankal Left

» Palette Properties
- Overlays
4 Rulers & Grids

Rulers Top-Left -

Ti -
Grids °p

Battom

Left

Right
Top-Left
Top-Right
Boktom-Left

m

Battom-Right
Horizonkal
Wertical b

Rulers and grids
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Different rulers are available according to the type of view selected. The following table presents the rulers available
to the analyst for his measurements.

l:l M EI:I::I o
Nl Wil ¥
- - l

Lullll I | III L‘léll I | . El;l";':nl
N A
llrlllrll - | o l_'l |:|

- - rlr“rl I | I | I | I | ! I I |
lIIrnlrn L EI:I::I
|- Ill:lI 11 | | | r:ll { | I 1 111 |1::II |

S B

|1I|

r:l mi r|'|

5
Ll Pl

| 10 10

IIII|IIIIrIIII|IIIIIII

g

lII M ED :j -

L T

When an encoder is used, the reference point on the surface distance ruler (C-scan, L-scan, S-scan, and Top view) is

-10 0 10
identified by ared dot . The values on the ruler are expressed either fromthe part

reference or the wedge reference.

To select the reference you want to use, on the Tree, click the Measur ement tab and, at the top of the tab, open the
Encoded Axis Refer ence list and click one of the options.

Note: The example below shows the two rulers in a same layout for demonstration purposes only,
the reference selection will apply to all views from a data file, but not to all data files when working
with multiple files (refer to Analyzing Multiple Files).
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45.4 Using Overlay Parameters

The overlay parameters include the display of the part overlay (refer to Using the Part Overlay) but also the display
of measurements for S-scans, L-scans and A-scans, and the envelope and TCGfor A-scans.

l 5i 51 - Sectorial PE | 5-5can View | 2PAProbes_LTOFD Demo.utdata % I 23: 51 - Sectorial PE | A-Sean Vig_:l Wiew Properties Cursor Properties Analysis
10mm 1] 10 i 70.00° . . i
.|..‘.f..‘.I‘...f...‘l.‘..l....\..‘.f' g~ o view Orientation Horizontal Left
—dB: +16.0(20.0) ; ﬂi_e"hL G9~: 116.0% G10™~:
= = / Data Extraction
o 4 Ovverlays
m GO
b Becc b P L Envelape Yes
E Show Measures
= in View e
= - Display TCG _
3 Curve i
= Part Owverlay M
= Half skip
=— Owvarlays

a7

Rulers & Grids

3

]|||\||

1

:E1 il

H
H
-BO H

Scan Frame - 254 | = B

The A-scan overlay parameters

455 Displaying Measurements in the View

M easurements fromgates and cursors, in S-scans, L-scans and A-scans, can be displayed directly in the view.

Open the Proper ties window (View> Pr operties) and, on the View Properties tab, click the arrow next to Owver lays
to expand thelist.

Select the check box next to ShowMeasuresin View.
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Properties

Wiew Properties Cursor Properties
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Measurements displayed at the top in the A-scan view

M easurements appearing in blue correspond to the gate selected in the view. M easurements include:

Symbol Description

Peak amplitude

Leading flank amplitude

Surface distance

=
u Depth

“a

Sound path

g X
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45.6 Changing the Extracted View Display

Views can be extracted fromthe inspection data (refer to Extracting a View). These extracted views can be used to
display depth, and amplitude or beam path.

Bxtracted A-scans and B/D-scans show either depth or path (changes the ruler), and C-scans, Top, and End views
show either depth or amplitude (changes the actual data extraction).

Properties 4

‘iew Properties Cursor Properties
Wiew Orientation Vertical Top
: Palette Properties

4 Data Extraction

Depth/Path Made Depth Made
Data Extraction parameter for an A-scan

45.7 Changing the 3D View Display

A lot of information can be added to the 3D views (refer to 3D views). The following example shows the various 3D
views available.

Sheet 1 Sheet2[E] | Sheet3 Sheet 4 Sheet 5 == | Propetties 8 X
Overall View | 2PAProbes_1TOFD De Part View | 2PAProbes_1TOFD Demo.utdata D Wiew Properties Cursor Properties
Crientation Custom il
4 Display
Part il
HAZ
‘Wedge V7
HYE s
Elements v
‘Wire Frame
. v
Display
Scan Axis

Stream Direction

Top View | 2PAProbes_ 1 TOFD Demo.utdata |7 [ Probe View | 2PAProbes_1 TOFD Demo.utdata ] | 4Eeams L
B & Part Datum Half Skip I
Vedge Ref Overlays !
Beams v
Focal Law 1

Eeam Divergence 0 dB

Scan Area

Mear Figld

Delay v
4 Measurements

Legend v

The View Properties tab for the overall 3D view (top left)

Overall view (top-left)

Displays arotatable view of all active probes and scans with reference to the part datum.
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Part view (top-right)

Shows the thickness of the part and the weld parameters if aweld is defined.

Top/Plan view (bottom-left)

Displays abird's-eye view of the setup and the encoding direction.

Probe view (bottom-right)

Shows the probe elements and the wedge. The wedge reference point is the red dot. For setups including more

that one probe, you can select a probe in the Probe list.

Properties

View Properties

Cursor Properties

g X

Analysis

Display Mode
4 Display

Probe

Probe View

P1 - Phased-Array 1D | =
0] - p =d-Array 1D
P2 - Phased-Array 1D

P3 - Mono ..h. ATXRX
P4 - Mono C...ar Ch. A R

According to the selection you make in the Display Mode list, you will get a choice of probe or scan display for the

view.

Froperties =

x Properties B X
View Properties Cursor Properties Analysis Viewy Properties Cursor Properties
Display Mode Probe View Display Made i
4 Display Orientation
Probe P1 - Phased-&rray 1D | = Scan 51 - Sectorial PE
P1 - Phased-Array 1D ) S orial PE
P2 - Phased-Array 1D 4 Display
P3 - Mono ...h. A TX/RX
P4 - Mono C...ar Ch. A R Probe

For phased-array inspection you can view focal laws one by one for agiven probe. To do so, you must select Beam
Viewas Display Mode, under Display set all parameters to Yes, under Beams set the Beams parameter to Yes, and

select afocal law number next to the Focal Law parameter.

Sheet Sheet 7 Sheet 8 Sheet s
Overall View | 2PAProbes_LTOFD

[} o+ Frapetes & x

View Properties | Cursor Properties

Display Mode Boam View
Crientation Custom
Scan 51 - Sectorial PE
4 Display
Probe P1 - Phased-Array 1D
part
Haz
wedge £l
WZ Aocis
Elements @
wiite Frame 7
Display
Stream Direction
4Beams
Haf Skip .
Overlays
Beams @
Focal Law g =
Boam Divergence -6 d5
Scan Area &l
Near Field
Delay

Sheet 6 Sheet7 Sheet 8

:EI | Propetties
[ | view Properties

Cursor Properties

Display Mods
Orientation
Scan

4 Display

Probe
Part
Haz
Wedge
VT Axis

Elements

Wire Frame
Display

Stream Direction

4 Beams

Half skip
Overlays

Beams

Foral Law

Scan Area
Mear Field

Delay

Beam Divergence -6 d&

Beam Yiew
Custom

51 - Sectorial FE

P1 - Phased-Array 1D

[ B

[
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The Beams parameters allows you to view drawings of the beams, the near field, and the scan area.

Sheet & Sheet 7

Sheet 8 Sheet 9

Overall View | 2PAProbes 1TOFD De

Near field

;U g |[Properties g x
View Propetties Cursor Properties
Display Mode Creerall view
COrientation Cuskam
* Display
4 Beams
Half skip 2
Crverlays
Beamns W
Focal Law ]

Bearn Divergence 0 dB
Scan Area
Meat Field

Delay ]

4 Measurements

Legend ]

Beams, near field, and scan area display

The 3D views Orientation parameter gives you a selection of camera positions; the default setting is Custom.

458 Annotation Table

Properties

View Properties

Display Mode Part View
Orientation Custom
T
4 Display S?ge
End
Part

Cursor Properties

g X

B

The list of orientation positions

58

The Annotation table allows the user to display precise measurements in atable at the bottomof the main window.

Thewindow is dockable and can be floated over the main window. To open the Annotation window, on the Edit

menu, click Annotations or, on the toolbar, click D

Copyright © 2013




59 UTStudio - User Manual

Sample_Calib_WheelProbe-2.25M_7 4 Sitel .utdata - UTStudie Standard 343 R1

File Layout View Repart Help

[E=R =R

> A " % o A Q 2 "
Tooluers BEEB A0 cOBQw [@E Qa ¢ BRE S $ ==
Sample /| Properties F4 | Sheett -
LER) Annotations F5 | =0 | [2: 51 - Linear PE | A-Scan View
[ A%  =:7.20mm 8 1.96mm % 1.96mm
i I Annctations Columns... G27:984% =:7.20mm 8:0.81mm < 0.81mm
3 [ Preferences...

B Acquisition Layout
SL - Linear PE

5 Inspection

R ER KIRTREE

LEIHIHILH‘IH“

o Rl ScanFrame -1 (3]}

W Probe 3 51 - Linear PE | C-5can View
A edge m

& Scan

Ar Geametry

1% Encoder

| F[u]
sl

[z, Measurements

Annokations & x
Cursor Pasitian Defect Measurements aelb Measur|
Lock Mame View Type AScan Alndex ADepth Area Center Scan CenterIndex  Center Depth  Max  Min Mean Depth MaxD MinD  Standard Dev Bonding Scan 1l Scan2 AScan Indexl Index2 A
AT 1: 51 - Linear PE | l-Scan Yiew Box - 275mm  34%mm 961 mm? 17.35 mm 9,47 mm 58.8% 0.4% 7.1% 8.50mm 12.2% 08.5% - 16.80mm 16.80mm 0.
D ANZ 1: 51 - Linzar PE | L-5can Yiew Box - 5.27mm 454 mm 23,92 mm? -20.00mm 1.65mm 94.9% 0.1% 20.6% 1.10mm 23.6% &4.2% - -22.40mm -19.20mm 3.
Opening the Annotation table

You can add an annotation to the table fromthe View menu, the contextual menu, or the toolbar.

Repert  Help

[E  Add Curser ] H % ?;-‘.

- N, 7| ——

Add Arnatztion

Expar: ta T3,
Expar.Irnege..

Ruler: 3

Gricls 3

s
A

Pa atta positian 3

C1—:-10.60mm

|_| | L0

E<trz<t Fram -- neaw cursar

Alel Curser

Aclel Lrnatation

w  Hass 3
B Depth/arplituce
B2 Measure
T ove lay
Matete 3 -

B &

Delete Area

Mrapartics

Faper ta (50

Exper: Inzge .. Qi

Al Horzantal Splitter

[E] )[4 51-Ureat PE | C-5can Ve
r]rr I 110
1

[ Add Vet cal Splitter
Dalets Area

Cuick Properies [3

Hraperties

Ways to add an annotation

Adding an annotation creates a boxin the center of the selected view. That box can be moved around and resized to
contain the desired data. All measurements are displayed in the table for every annotation.
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File Edit Layout View Report Help

a0 PEPM280B 408 cNEIFEEZ AQHGEBR & ==

Sample_Calib_ttheel . & X sheet 2 [

Sheet 1

B3 views - Linear FE | L-5can Yiew
: —:-D.44mm C4s:7.53mm  ES=>:-O.44mm E56: 7.53mm
4 SL- Linear PE B -l = e o 5
e — R RN PR PR L RN PR R PR FR AR FE

Essai LPA_..
ayaut 2
Bl Pa-Arotated
StandardiLay...
-

£ Inspection

& Part

W Probe
o Wedge
& Scan

Ar Geometry
1 Encoder

[z, Measurements scan Frame -1 2|

Annatations

60

] ) - ) T
PRI X PP PPN e P PP PP IPUIN BN PP o PUPL PP P _ |

& X

Cursor Pasitian
Lack Mame View Type AScan Alndex ADepth  Area

AMN3 S S1-Linear PE | L-Scan View  Box

[ and

- 2.70mm  4.S0mm 12,18 mm?

5: 51 - Linear PE | L-5can Yiew Box - 1L72mm 341 mm 39,97 mm?

Center Scan  CenterIndex  Center Depth  Max

16.67 mm

15.05 mm

Defect Measurements

&6lmm S53.3% 0.4% B8.5% 8.50mm 1z.4%  9B.4%

L.%4mm 128.1% 0.7% 456.4% 1.09mm 39.8% 58.5%

Min Mean Depth MaxD MinD Standard Dev Bonding Sean 1 Sean2 AScan Index L

fidh Meast

Index2 Al

- 16.80mm 16.30mm 0.

- 960 mm 20.80mm 11,

Two annotations from an L-scan view

You can delete an annotation by clicking the annotation and clicking the Del ete Annotation button on the toolbar or
by making aright-click on the annotation and selecting the Del ete annctation command on the contextual menu. The
measurements appearing in the table are selected fromthe Annotations Columns dialog box; which is opened by
making aright-click on an annotation and clicking Annotations Columns on the contextual menu or by clicking the

Annotations Columns command on the Edit menu.

3 Annotations Column

Column

4 General
View
Type
Comment

4 Cursor Position
4 Scan
Alndex
A Depth
Area
Center Scan
Center Index
Center Depth

4 Cursor Measurements
Max
Min
Mean
Depth
Max D
Min D
Standard Dev
Bonding

4 Defect Measurements
Scanl
Scan 2
A Scan

Check Definition

< <] [«

e e e

e R N R

<l < <

MName of the view where the annotation was mar..
Type of annotation
User comment

Length of the annotation in Scan axis
Length of the annotation in Index axis
Length of the annotation in Depth axis
Area occupied by the annotation
Center of the annotation in Scan axis
Center of the annotation in Index axis
Center of the annotation in Depth axis

Maximum amplitude in annotation area
Minimum amplitude in annotation area

Mean amplitude in annotation area

Depth of the maximum amplitude in annotation ...
Maximum depth in annotation area

Minimum depth in annotation area

Standard deviation statistic of amplitudes in ann...
Percentage of data under the bonding ratio refer...

Start position of the defect zone in Scan axis
End position of the defect zone in Scan axis
Length of the defect zone in Scan axis

Close

The Annotations Columns dialog box
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Lock

When selected, the annotation boxis locked. It cannot be moved nor resized.

Name

The name of the annotation box. The number increases each time you add an annotation regardless of the view
or the sheet. Even if you delete an annotation the number keeps incrementing fromthe last annotation added.

View

The view in which the annotation boxis located.

Defect Measurements

The values displayed in the Defect Measur ements columns are defined in the Defect zone dialog boxwhich is
opened by making aright-click in the Annotation table and clicking the Defect Zone command on the
contextual menu.

Bonding Bonding

EBonding Ratio
Reference

Bonding Ratio

Reference 50.0%

50.0%

Amplitude defect zone Amplitude defect zone

Amplitude detection mode Amplitude detection mode | %FSH -

Invert logic = Absolute Logic [
Minimurm
Amplitude

Maximum
Amplitude

dE attenuation -5.0 dB 0.0%

200.0%

Thickness defect zone

Minimum Depth 0.00 mm

Maximum Depth 15.00 mm

Thickness defect zone

Minimum Depth 0.00 mm

Maximum Depth 15.00 mm

The Defect zone dialog box

Bonding: Threshold used for the Bonding colurm.

Amplitude defect zone: Thresholds used to measure defects in Amplitude views. The threshold can bein dB
(relative to the peak) or in absolute %FSH amplitude.

Thickness defect zone: Thresholds used to measure defects in Depth views.
The Defect zone dialog box can be docked beside the Annotations table for easy access.

Theinformation of the Annotation table can be included in the inspection report by selecting the Annotation Info
check boxin the Create Report dialog box (refer to Creating Reports).
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5 Analyzing Multiple Files

UTStudio offers the possibility to analyse many datafiles at the same time. In UT Studio, open each datafile you
want to analyse (File> Open File); the files open different UT Studio sessions.
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6 Creating Reports

UTStudio allows you to create complete reports of the inspection and analysis. The elements to add in the report are
selected by clicking Create Report on the Report menu or selected on the Report section of the Inspection tab in
the Tree.

% Inspection

4 Repork Settings
Report Type Long
Annotations Info [/
Cursors Info v

Inspection Info v

Probe Info v
Wedge Info i 3
Scan Info v
Encoder Info i
Help DAC Info ]
Create Report... DGS Info v
Export to CSW.. DviewsInfe [V E

The Report menu and settings on the Inspection tab

According to the report type you select (Long, Short), some information will be included or left out. Some of the
information left out of the short report includes:

¢ 3D views Plan and Overall

¢ |nspection information about probe quantity, scans quantity, voltage, acquisition frequency, etc.

¢ Probe information such as type, manufacturer, model, etc.

¢ Wedge information such as type, manufacturer, model, etc.

¢ |nformation about the part, scans, geometry, and encoder

e Other information may also be left out depending on the type of inspection.

The report shows the general information (operator name, inspection date, configuration file name, etc.) at the top
and a screen capture of the layout currently used in the selected sheet.

The report does not show all information of all layouts currently opened for analysis for adatafile, only for the
selected layout. If many layouts are used, you must created areport for each of them separately.

The reports are generated in PDF formeat.
To generate areport:
1. Select the layout fromwhich you want to generate areport.

2. On the Report menu, click Cr eate Report.
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3. Inthe Create Report dialog box, Type the report information, select the report type and all the information you
want displayed in it.

The selection you make in this dialog box are automatically applied on the Inspection tab in the Tree and vice

versa.
5 Create Report R —
4 Repaort Info it
Job/Customer WBC
Site Site 1
COperator John Smith
Qualification ACCP Level III
Procedure Reference ABC-1234
Couplant Water
4 Report Settings -

Report Type Long
Annotations Info
Cursors Info
Inspection Info
Probe Info
Wedge Info

[ Scan Info
Encoder Info

l DAC Info
DS Info | <

Reportlogo: | None (X ]

[Create Report] [ Cancel

The Create Report dialog box

4. Click the Create Report button.

5. Inthe Save report as dialog box, select afolder, type the report name, and click Save.
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7 Exporting Thickness Tables as a CSV File

CSV stands for comma separated values. CSV files are often used as an easy way to exchange alarge volume

database between prograns.

The exporting function is used to extract a table of thickness measurements in an Excel worksheet. The table can be
expressed in percentages (amplitude) or in millimeters (raw data).

To export data as a CSVfile:

1. On the Report menu, click Export to CSV.

Create Report...
Export to CSV..

The Report menu

2. Inthe utstudioG3 dialog box, select the type of data you want to export (Configur ation details, Data).

3. Inthe Data For mat list select Amplitude (percentages) or Raw Data (millimeters).

In the case of multiple scans, you can export all scans or select one in particular in the Scan list.

-

utstudioG3 )

[7] configuration details
Data

Can generate large files

Data Format: Amplitude -
Scan(s): Al scan(s) -

-

Frame from: 1 5 to: 649 (=

FL from: 1 |5 tos 57 =

Export H Cancel

The utstudioG3 dialog box

By default, the number of frames and focal laws (FL) includes all of thembut you can select a range of frames and

focal laws.
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8 Creating Configuration Files for an Instrument

Configurations can be created directly fromatest instrument, but you can also create themin UTStudio.
Configurations can be entirely or partially prepared in UTStudio and finished fromthe instrument at a later time.

There are three ways to create a new configuration:

e Start fromscratch (File> New File); adialog box offers a choice of Sonatest instruments for which to prepare the

configuration.

e Start with an existing configuration and save it under another name.

e Start with adatafile (* .utdata) and save it under another name (File> Save As) with the * .utcfg extension.

Edit Layout View Report Help

MNew File

@ OpenFile
Recents Files

. SaveFile

Ed  Savels.
Export to CSV..

W  Select Target Product...

Close File

(%)
O] Eit

Ctrl+N

Ctrl+O
3

Ctrl+5S

Ctrl+F4

& save File =
@u;\ } Sonatest software b Configuration files + Example Canfig [ 4| [ Search Example Config )
Organize Mew folder B - @
S Favorites ~ Name . Date modified Type Size 2
M Deskiop ) DAC_EXAMPLE Lutcfg UTCFG File 11K

& Downloads ) DAC_EXAMPLE 2.utcfg UTCFG File 18K =
E| RecentPlaces |= Y] DAC_EXAMPLE 2 SCAN 1.utcfg UTCFG File 0K
) DAC_EXAMPLE 3.utefg UTCFG File 17K
4 Libraries ) DAC_EXAMPLE 4.utcfg UTCFG File 16k
) Decuments ) Example IxLinear 1xSecorial 25MM-WELD.utcfg 10/18/2 UTCFG File 2k
& Music ) Example 1iSectoriel_CentreCrack Porosity SingleV 625mil utcfg 10/18/2 UTCFG File ELY)
& Pictures ) txample_2PAProbes_25scan_Facing 1TOFD_1Deg.utcfg 101872 UTCFG File 61K
8 videos ) Example_2xSectorial 2iLinear 2xSides 12.7mm SingleV ButtWeld.utcfg 10/18/2 UTCFG File 46Kk
) txample_2xSectorial_Facing 1<TOFD.SingleV.utcfg 10/18/2011 254 PM  UTCFG File 56K v
& Homegowp || '
File name: | -
Save s type: | Config files ("utcfg) -
= Hide Folders Cancel

The File menu and the Save File dialog box

Theinspection parameters on each tab of the Tree are now unlocked and can be modified (refer to Inspection

Parameters).

IMPORTANT: Remember to save the configuration as your work progresses by clicking the Save
File command on the File menu.

Probes and wedges can be loaded fromalist already defined in UTStudio. Click the Load button and, in the Loadfile
dialog box, select a probe and click Open.
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B3 views

£ Inspection

N Probe
P1-Phased-Array 1D @
Probe Type Phased-Array 1D i
4 |dentifiers
Manufacturer Sonatest 3
Model #
Serial #
4 Settings
Frequency 5.00 MHz
Pulse Width 100.00 ns i
Add ][ Delete
Load i[ Save
I.j Wedge
£ Part
W Sean

“r Geometry
15 Encoder

6, Measurements

No view
& Load file =5
\/\J v Computer + 05 (C) » Program Files (86) + Sonatest Limited » UTStudio3 » db b probe [ 4| [ Search probe ol

Organize New folder B - [l @

e Favorites < Name Date modified Type Size a2

B Deskiop [ _Sonatest-CD1-15 8/19/2011 524 PM File 5KB L
i Downloads || _Sonatest-CD1-20 B/19/2011 524 P File 5KB
] Recent Places | | _Sonatest-CD2-10 B/19/2011 524 P File 6KB
_ L] Senatest-cD2-15 /19/20115:24PM  File 6KkB
4 Libraries | ] _Sonatest-CD2-20 192011524 PM  File 6KB
[ Documents || _Sonatest-CD2-25 B/19/2011 524 PM  File 6KB
o Music || _Sonatest-CD5-10 8/19/2011 5:24PM  File 5KB
=) Pictures [ _Sonatest-CD5-10F 8/19/2011 524 PM File 5KB
[ Videos || _Sonatest-CD5-15 B/19/2011 524 P File 5KB
| | _Sonatest-CD5-20 B/19/2011 524 P File 5KB
% Homegroup | | _Sonatest-CD5-25 8/19/20115:24PM  File 5KkB
| _Sonatest-GEM2-10 192011524 PM  File 6KB

18 Computer ~ [ ] Sonatest-GEM4-10 B/19/2011 5:24PM  File 6KB -

Loading a probe

Note: Ideally, when you create a configuration file, it would be a good work practice to make sure
that probe, wedge, scan, and encoder parameters are all set before loading it to the instrument in
order to keep the operator from guessing which parameters should be modified. Inspection, part,
and geometry parameters can be left to the operator's judgment according to the conditions on

site.

While making changes in a configuration you may get an exclamation mark ( @ ) next to a parameter; thisis to
indicate an inconsistency with related settings. The Summary view (Views tab of the Tree) will show all detailed
error messages.

Probes and Wedges

The maximum number of probes/wedges depends on the instrument.

If you are using an existing configuration, you can remove any unwanted probe by clicking the Del ete button. If you
have more than one probe, at the top of the Pr obe tab, click the arrows to go through the probe list.

To add a probe:

1. On the Probetab of the Tree, click the Add button.
2. Inthe Create new pr obe dialog box, click a probe name and click OK.
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-
Create new probe

L2 S

Create new probe

Mew Phased-Array 10 Probe
Mew Mono Circular Probe
Mew Mono Square Probe
Mew Dual Crystal Probe
Copy P1 - Phased-Array 1D

[ 0K ][ Cancel l

The Create new probe dialog

3. Change the default values of the probe parameters as necessary.

box

68

For each probe you add, a corresponding wedge is created; therefore, probe 1 is automatically linked with
wedge 1, probe 2 with wedge 2, etc.

4. Click the Wedge tab and use the arrows at the top of the tab to select the corresponding wedge.

5@ E D

Sample_Calib_WheelProbe-2.25M_7.4 ... & X || Sheet 1[]

.E Views

#% Inspection

OQ | .« My Docume., » My UTStudio Files »

£ Part

- | + | | Search My UTStudio Files

Lﬁ Probe

Organize * Mew folder

Mame

A Wedge

i Favorites
Bl Desktop J db

W3 - None

E-_ & Downloads

Mo ifems

=1l Recent Places

m

4 Libraries
@ Documents
J? Music
(=] Pictures
4 videos .

i@ Homegroup

Date

12/31/2011 1:04 PM

M Computer ] &

n

-

0 @
Type
File fol

File name:

Load

Save

- ’*.utwedge

7

open | |

Cancel ]

PProB8ERB 48 clBoF®ME QAL BR
[ £ Load fle = ——

ol

New wedge corresponding to probe

number 3
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5. Inthe Load file dialog box, select awedge.
6. Change the default values of the wedge parameters as necessary .

Scans

You can prepare a series of scans to be performed concurrently, the maximum number of scans depends on the
instrument.

To add a scan:
1. Inthe Tree, click the Scan tab.

2. If you are using an existing configuration and you already have more than one scan, at the top of the tab, click
the arrows to go through the scan list.

B3 views

8 Inspection

Wi Probe

ol Wedge

£ Part

‘& Scan

3

Type Linear PE

]

1 - Linear PE Kl

-~

4 Gain

m

Gain 10.0 dB

Ref Gain 10.0 dB

Reference

Amplitude &0.0%

4 Acquisition Area

Angle 0.00°

Start Path 0.00 mm

Range Path 120.00 mm il
( Add ] | Delete

AR Geometry
1 Encoder

Hgi; Measurements

Navigation arrows at the top of the Scan tab

You can remove undesired scans by clicking the Del ete button.
3. Click the Add button.
4. In the Create new scan dialog box, click a scan type and click OK.
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r Create new scan [ ? ﬂhr

Create new scan

MNew Sectorial PE Scan
MNew Sectorial P&C 5can
MNew Linear PE Scan
Mew Linear P&C 5can
MNew Mono PE Scan
MNew Mono P&C 5can
MNew TOFD 5can

Copy 51 - Linear PE

[ OK ” Cancel ]

The Create new scan dialog box

5. Change the default values of the scan parameters as necessary.

The list of probes and scans used in the configuration appears on the Views tab.

.E Views

LT} Summary
ﬂgg‘:, Measurement
4 3D Views

& Overall
" Part
% Plan
¢ P1 - Phased-Array 1D
¢ P2 - Phased-Array 1D
¢2 P3 - Mono Square Ch, A TX/RX
¢2 P4 - Mono Square Ch., A TX/RX
€3 P5 - Dual Crystal Ch, A
¢ P6 - Dual Crystal Ch. A
&, 51 - Linear PE
&, 52 - Sectorial P&(C
), 53 - Sectorial PE

% Inspection
Wi Probe
ol Wedge
< Part

Yl Scan

AP Geometry
[ Encoder

ﬂ;’é. Measurements

The list of probes and scans in the configuration

To see a 3D view of aprobe or ascan, drag and drop it in aview pane.
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Part and Geometry

When changing parameters on the Part and Geometry tabs of the Tree, it is very useful to open the overall and part
3D views. This allows you to see the changes to the scanning assembly as you are making them. To do so, click the
Views tab and drag and drop the Owerall and Part in view panes.

2PAProbes_1TOFD Demo.utcfg B X | Sheeti

93 vens [Greatven O 1

% Inspection

4 Part
'?j' Probe
o Wedge
i Scan

AP Geometry

4 Probe/Wedge 1

W1 Follows
Wedge 1 Index
Offset

Wedge 1 5can
Offset

Wedge 1
Rotation

-15.00 mm

m

0.00 mm
90.0®

4 Probe/Wedge 2

W2 Follows
Wedge 2 Index 15.00 mm Parghon D D
Offset ! &

Wedge 2 Scan
Offset
Wedge 2
Rotation

0.00 mm
270.0%
4 Probe Wiedge 3

W3 Follows

% Encoder

ﬂ“: Measurements

The Overall (top) and Part (bottom) views

Configuration summary

You can get adetailed summary of the configuration parameters in the Summary view. In the Tree, click the Views
tab, and drag and drop Summary in aview (create an empty view before if you do not want to replace an existing
one).

If there are elements of concern and/or errors in the configuration, colored lines will appear at the top of the
summary. Yellow messages indicate an element that you should consider and red messages indicate an error in the
configuration.

IMPORTANT: Errors must be resolved before trying to make acquisitions with the instrument
because any error will prevent the start of the acquisition.
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Consideration

cfg.utcfg 1%

fig.utcfg

40MB )

and error messages in the configuration Summary view

72

Copyright © 2013




73 UTStudio - User Manual

9 Help and Support

For all parameters on each tab of the Tree and all parameters for each tab of the Pr operties window, you can get
information fromthe contextual help. Click a parameter and then, in the help menu, select Help.

The Help window is dockable and can be floated anywhere on screen or, if you use two monitors, can be floated in a

separate monitor.

Help

Longitudinal and Shear Wave Velocity -

The sound velocity of the material being inspected. A default value
is attributed according to the selected material, but this value can
be changed by overwriting it manually or by using the velocity
calibration wizard.

Material Longitudinal |Shear
elocity elocity
|in|’|.Js |mm|’|.Js \infpa |mmf|.Js
IAluminum [0.249 632 o123 [3.13
AL 1100-0 lo.250 635 lo.122 1310 <
PL15905-TOFD.utdata =4
.E Views
% Inspection
__@ Probe
o Wedge
&£ Part
Thickness 29.00 mm : -
Velocity LW 5.890 mm/us l ||i
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Straightening

The “straightening” feature allows to align all A-Scan on a
common lateral wave (LW). The LW is specified using a time
interval (LW Trig. Tolerance) and a amplitude threshold (LW Trig.
Threshold). The LW position defined by “Scan/Ruler LW Pos.” is
used as reference.

The algorithm is referenced on the first positive flank found in the
zone. Before starting Straightening configuration, “Scan/Ruler LW
Pos.” and “scan/Ruler BW Pos.” shall be configured properly.

—

Help docked at the top of the Tree (left) and floating over the layout (right)

Please contact your local distributor for additional support or training.

Visit our website or e-mail us at:
www.sonatest.com

sales@sonatest.com
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Country United Kingdom United States, TX
Name Sonatest Ltd Sonatest Inc
¢ Head office e Sales
¢ Jobal sales management ¢ Product service
Department ) .
¢ Manufacturing ¢ Support for the region
¢ Flaw detector research and design
E-mail | sales@sonatest.com sales@sonatestinc.com

Telephone | +44(0)1908 316345 +1(210) 697-0335
Fax | +44(0)1908 321323 +1 (210) 697-0767
Dickens Road, 12775 Cogburn,
Location Old Wolverton, San Antonio,
dd Milton Keynes, Texas,
adaress| mk125QQ, 782492239,
United Kingdom USA

Website URL: http://www.sonatest.com
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