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This is a preliminary manual for the earliest ECHO PRO software. You may see
references to software that is not available yet or sections that don’t exist. That is an
indication that those items will be included in future software updates. Please check back
regularly in the coming months for both manual updates as well as FREE software
updates. Both can be found on the resources tab of the ECHO PRO page of our website



http://www.danatronics.com/echopro

ECHO PRO Ultrasonic Flaw Detector

Liability

Ultrasonic testing is a function of using the proper equipment (electronics, transducer,
cable and couplant combination) for the inspection and a qualified operator who knows
how to use this manual, the instruments and all calibration procedures. The improper use
of this equipment, along with the improper calibration can cause serious damage to
components, factories, facilities, personal injury, and even death.

ALL DANATRONICS ULTRASONIC THICKNESS GAGES AND FLAW
DETECTORS ARE NOT INTRINSICALLY SAFE AND SHOULD NOT BE USED IN
ANY HAZARDOUS OR EXPLOSIVE AREAS.

It is understood that the operator of this equipment is a well trained inspector qualified by
either their own company or another outside agency to issue Ultrasonic Level I, 40 hour
classroom training in Ultrasonic Theory. Danatronics, Corp. and any of its employees or
representatives shall not be held responsible for improper use of this equipment for its
intended use. Proper training, a complete understanding of Ultrasonic wave propagation,
thorough reading of this manual, proper transducer selection, correct zeroing of the
transducer, correct sound velocity, proper test blocks, proper cable length, proper
couplant selection all play a factor in successful ultrasonic thickness gaging. Special care
should be taken when test pieces have rough or painted surfaces, particularly those
applications where the test piece is thin to begin with as doubling of the echoes is
possible even if the transducer is capable of measuring the desired thickness. As
transducers wear or heat up, results can be either too thin due to a lack of sensitivity as a
result of wear or too thick due to heating up of the transducer, referred to as “drift.”

The information in this document is subject to change without notice and describes only
the product defined in the introduction of this documentation. This document is intended
for the use of Danatronics, Corp. customers only for the purposes of the agreement under
which the document is submitted, and no part of it may be reproduced or transmitted in
any form or means without the prior written permission of Danatronics, Corp. For
information, address: Danatronics Corp., 150A Andover street, Suite 8C, Danvers, MA
01923. The document has been prepared to be used by professional and properly trained
personnel, and the customer assumes full responsibility when using it. Danatronics, Corp.
welcomes customer comments as part of the process of continuous development and
improvement of the documentation.

The information or statements given in this document concerning the suitability, capacity,
or performance of the mentioned hardware or software products cannot be considered
binding but shall be defined in the agreement made between Danatronics, Corp. and the
customer. However, Danatronics, Corp. has made all reasonable efforts to ensure that the
instructions contained in the document are adequate and free of material errors and
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omissions. Danatronics, Corp. will, if necessary, explain issues, which may not be
covered by the document.

Danatronics, Corp. liability for any errors in the document is limited to the documentary
correction of errors. Danatronics, Corp. WILL NOT BE RESPONSIBLE IN ANY
EVENT FOR ERRORS IN THIS DOCUMENT OR FOR ANY DAMAGES,
INCIDENTAL OR CONSEQUENTIAL (INCLUDING MONETARY LOSSES), that
might arise from the use of this document or the information in it.

This document and the product it describes are considered protected by copyright
according to the applicable laws.

Other product names mentioned in this document may be trademarks of their respective
companies, and they are mentioned for identification purposes only.

Copyright © 2024 by Danatronics Corp. All Rights Reserved.
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1 Getting Started

About the ECHO PRO

ECHO PRO is a portable touchscreen ultrasonic flaw detector and represents a
breakthrough in terms of cost, size, ease of use, and versatility. ECHO PRO has many
built in features for practical, every day flaw detection applications such as a 60 Hz
update rate, 2 independent gates, damping, filters, 600 Volt pulser...Our new hand-held
ultrasonic flaw detector is packed with many useful and practical features including:

0

Bright, sunlight readable 7 Wide VGA touchscreen display
Keypad and touchscreen navigation

Change color, beep and vibrate on alarm

2 independent gates

DAC/TVG

AWS

API-5UE

Peak Pitch Memory

Datalogger including B-scan and export of reading to excel
Wifi

Bluetooth

Intuitive user interface combining touchscreen and keypad

Advanced Features Include: Extended Range, TVG, Back ECHO Attenuation,
Interface Gage, Damping and Energy

Micro SD, expandable to 32GB, micro SD card memory
10+ hour battery life

Custom case with protective rubber bumpers, padded wrist strap, neck harness

and variable angle hinge/stand

11
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0 Made and designed in the USA

2 Basic Operations

Display Screen

ECHO PRO has a graphic-style 7" multi-touch color display with 800 x 480 (Wide VGA)
pixel density. Viewing the screen is best from straight above or slightly below the surface
rather than from side to side. If the external temperature is below 32°F (0°C), the display

may be slower to update information.

Power On the Unit
To power on any ECHO PRO, follow these steps:

1. Press and hold the green Power button/ley on the lower left side of the front of
the unit. The power symbol, as shown below, is printed on the power key. This
key is also used to turn the unit off.

O

Power symbol

2. After powering on the ECHO PRO, the unit will briefly display the Power Up
screen before opening the Measurement screen.

sl

ND|T

‘MadelEasy_

ECHO-PRO Va.00.38
DANATRONICS CORP.
Q78-777-0081
WIWW.DANATRONICS.COM
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3. The Measurement screen displays the last instrument settings as well as the
battery life in the bottom right corner. The image below shows the battery life at
84%.
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Note: Set your parameters based on the type of probe you are using (See Measurement
Screen).

Navigation with Touchscreen and Keypad

ECHO PRO is designed for virtually all actions to be completed with either the
touchscreen or with the physical keys on the keypad. Use of the touchscreen and
physical keys are interchangeable and the user can use either option for each key press.

Keypad Navigation

The left and right arrow keys will move the cursor clockwise around the parameters
located on the outside edge of the display. To edit a parameter use the left and right arrow
keys to highlight the desired parameter, then use the up and down arrow keys to adjust
the value.

Touchscreen Navigation

To use the touchscreen to physically touch the screen to select the parameter you would

like to adjust or the action you would like to complete. For some functions like gain and
range you can drag a finger across the screen to change values. The bottom of the screen
corresponds with the physical F-keys, many of which are user customizable.

Keypad Functions
The figure below shows the full keypad layout representative of each ECHO PRO unit.

13
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[ Bamareonies ECHO-PRO |
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The following table refers to each key or symbol shown on the keypad. Note, the F keys
correspond to text above each key and prompts change depending on which screen you
are adjusting.

=
<

Function

Up arrow key
Down arrow key

Left arrow key

Right arrow key

On/Off symbol (under the F1 key)

OK key

— Save key

dB key

FEE c O3
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Range Key
Gates Key

F1 Varies

F2 Varies

F3 Varies

F4 Varies

F5 Varies

F6 Varies

F7 Varies

Function Keys

The function keys or F keys (e.g., F1, F2, F3, F4, F5, F6, F7), have various unit functions
and may change depending on the display screen. View the bottom of the display screen
for the function that corresponds with the appropriate F key. For example, F1 may
correspond with the Save function, F2 with the Freeze function, or F3 with the Directory
function

Quick access Keys (Save, db, Range, Gates Keys))
The SAVE, dB, RANGE, and GATES keys on the left hand side of the unit allow the user
to quickly access the functions for the respective key.

e Save - Saves reading to Datalogger

e dB - engages gain setting, use the UP and DOWN arrow keys or
touchscreen to adjust

o RANGE - engages range setting, use the UP and DOWN arrow keys or
touchscreen to adjust

® GATES - Press once to engage Gate 1 Start. Press a second time to
Engage Gate 2 start. Use the UP and DOWN arrow keys or touchscreen to
adjust

15
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Navigating the Main Menu

Many parameter settings are able to be adjusted directly from the Measurement Screen,
but other settings can only be changed in the Main Menu. The Main menu contains 6 sub
menus that are covered throughout this manual. To access the Main Menu from the
Measurement Screen use the touchscreen or physical key to select F2-Menu or press the
OK key.

Available sub-menus within the Main Menu include:

Calibration

Datalogger/Comm
Display

Initial Settings
Locks

Measurements

Setups
Test

Battery Pack
To ensure the highest level of performance and protection, the battery compartment is
separated from the electronic components of the unit.

Monitoring the Battery Charge from the Display Screen

ECHO PRO continuously displays the percentage of battery life remaining on the bottom
right corner of the measurement display screen. When the battery life is below 10%, the
battery indicator will turn from green to yellow. When the battery life is below 5%, the
indicator will turn red and flash. Plug in ECHO PRO using USB-C or AC wall adapter to
avoid shut off.

Note: Power off the ECHO PRO unit at the end of use to ensure any saved data is
stored internally.

Recharging the Battery
To recharge the battery, plug the charger into an AC outlet (between 100-240V) and plug
the other end into the 12V connector on the top of the ECHO PRO unit. The Power Key

o will light up with a blue LED when charging, and the light will go out when fully
charged. The unit can also be charged using the USB-C port. Allow several hours (up to
10 hours) to fully charge. We recommend using the supplied charger charger or a
high-quality USB-C cable and wall adapter. Using lower quality USB-C cables and
adapters can result in little to no charge.

Note: It is possible to use a computer to charge the unit, but this will take significantly
more time than using an AC outlet and we do not recommend it. If charging the flaw
detector using this method, make sure the unit is powered off before connecting the USB
to the computer and flaw detector.

16
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When charging is complete, the Power key will appear translucent in color. You can now
unplug the charger from the connector on the top of the unit. When the flaw detector is
turned on the battery indication monitor on the bottom right of the screen displays the
percentage of battery life, as shown in the image below at 44%.
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Micro SD Card

ECHO Pro has both internal memory as well as a micro SD. Data and screenshots can be
saved to the microSD. To access all files on the MicoSD card you can remove the
MicroSD and plug into a card reader connected to a computer. To remove the MicroSD
card, unscrew the battery door and remove the battery. Then press the MicroSD card
found in the upper right hand side of the battery compartment. That will release the SD
card. It can now be plugged into a card reader so files can be accessed directly from a
computer.

Other Gage Features

Using the TX and RX Ports
On the top of the ECHO PRO are two ports for transducer connectivity.

If you are using a dual element transducer, you may use either port—RX or RX
2—interchangeably. However, if you are using a single element transducer, plug the
connector into the TX port only.

Locating the USB Slot
The ECHO PROs are furnished with a USB-C version 2.0 slot on the top of the unit. Use
the USB slot to connect AC chargers or to connect to a computer for cross-functionality.

Note: It is possible to insert a thumb drive to transfer data from the ECHO PRO. If using
a thumb drive, the thumb drive must be USB-C version 2.0

ourt
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The out port is a 0 -1 Volt or 0-10 Volts Analog output proportional to Measurement box
1.

/(o]

The I/0 port is a Multi-functional Digital 14 Pin Connector.

Pin Descriptions
1 +5V
2 Combined all gate Alarm (Gatel
Alarm or Gate 2 Alarm or IF
Alarm)
3 Gatel Alarm
4 Gate 2 Alarm
5 IF Alarm
6 Alarm Clock
7 Not Used
8 External trigger Out
9 X - Encoder A Input
10 X — Encoder B Input
11 Y — Encoder A Input
12 Y — Encoder B Input
13 Ext trigger Input
14 GND

18
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12v
The 12V connector is used to charge the ECHO PRO with the included AC wall charger.

RS-232

RS-232 is available as a custom connector type (requires paid hardware modification).
The RS-232 connector can not be installed on units modified to work with Danatronics
EZ Scan encoder

Using the Accessory Mount

On the back of the ECHO PRO is a % x 20 accessory mount. This connector point is
compatible with a multitude of accessories including a magnetic pipe stand that allows
ECHO PRO to be attached to any ferrous surface.

Locating the Altitude Change Release Regulator

On the back of the ECHO PRO is a circular outline with small holes. This feature
regulates pressure due to altitude change. Any pressure built up inside the unit will be
automatically released.

Connecting to an External Monitor

The ECHO PRO can be connected to the HDMI Port of an external monitor if a larger
display is required. To connect the ECHO PRO plug a USB-C to HDMI cable (not
included) into the USB-C port at the top of the ECHO PRO and into the HDMI Port of
the external display. The image will appear on your external monitor

19
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3 Transducer/Setup Selection

Before making readings it is important to make sure you have the correct transducer setup
selected.

Setups can be selected and created from the Setup Menu. The transducer Setups Menu can
be accessed by going to the Main Menu, then selecting Setups.

To get started, we recommend choosing the default setup closest to the probe you will be
using or a previously created custom setup for the probe. This will allow you to get
echoes and make smaller adjustments when fine-tuning your setups and calibrations. As
stated, the default setups cannot be deleted. Once a new custom setup is saved (1,800
max.), you can use the Data XL interface program (available for download on our
website) to transfer and save the setup files on your computer where they can be saved as
a backup or transferred to other ECHO PROs.

Stored Setups

The ECHO PRO can save more than 2,700 custom setups which is ideal for varying
applications. Setup files keep track of calibration and instrument settings upon file
creation. In addition, ECHO PRO has 8 default template files denoted by a square to the
left of the file name. None of the default files can be deleted. They are as follows:

1 Straight beam contact probe 5 MHz, 5" range

Anglebeam - 2.25 MHz - 45 deg - AWS

Anglebeam - 5.0 MHz - 45 deg

DC-250 Dual Probe 2.25MHz -5 Step block - 017-.05”
DHT-537 High Temp Dual probe 5 MHz-5 Step block - 017-.05”
DKS-537 Dual probe 5 MHz-5 Step block - 01-.05”

Generic SMHz Dual Probe

DK-718 Dual Probe 7.5 MHz -5 Step block - 017-.05”

(o BEN e NNV, I NNV I O]
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SETUPS
SCONTACT- SHiZ-5-INCH-RANGE * |
BANGLEBEAM-2.25MHZ-45-DEG-AWS
sANGLEBEAM-5MHZ-45-DEG
eDC250 2.25MHZ 5-STP-BLOCK-.1-.5
mDHT-537 5MHZ-5-STEP-BLOCK-.1-.5

BDKS-537 S5MHZ-5-STEP-BLOCK-.1-.5
EGENERIC 5MHZ DUAL
BDK718 7.5MHZ-5-STEP-BLOCK-.1-.5

Selecting a Setup File
To select a Setup file

1. Use the Up and Down arrow key followed by Ok or use the touchscreen to
physically press the desired setup and ECHO PRO will adjust the parameters
accordingly.

2. Once a setup is selected you will be brought directly to the Measurement Screen

Note: If you get an “insert transducer” message and are using a dual transducer you can
try swapping the connector or rotating the molded plug from where the cable plugs into
the top of the unit. If this does not work, the transducer likely needs to be replaced.

Saving and discarding an altered stored setup:

If any default parameter is altered after selection on the Measurement Screen, such as
changing the Gain or Range, an asterisk will appear at the end of the file name denoting
the change when you go back to the Setups Menu.
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SETUPS
SCONTACT- SHiZ-5-INCH-RANGE |
BANGLEBEAM-2.25MHZ-45-DEG-AWS
sANGLEBEAM-5MHZ-45-DEG
eDC250 2.25MHZ 5-STP-BLOCK-.1-.5
BDHT-537 5MHZ-5-STEP-BLOCK-.1-.5

BDKS-537 S5MHZ-5-STEP-BLOCK-.1-.5
EGENERIC 5SMHZ DUAL
mDK718 7.5MHZ-5-STEP-BLOCK-.1-.5

The altered setup file can be discarded or saved as a new setups.

To discard an altered stored setup

1. Using the touchscreen or physical keys select F3 — DSCRD (Discard)
2. The asterisk that denotes an altered setup will not longer appear to the right of the
Setup file name and the parameters will revert to the default settings

To save the file as a new setup file

1. Use the touchscreen or physical keys to select F2 - Save

2. Use the on screen keypad to enter the desired file name. To delete a character
press F5 - Bk Spc (Backspace) or to clear the current file name completely press
F6 - Clear

22
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SETUPS
COMTACT o REMUZ _E_ThrrU_DAKMADT #

NEW FILE NAME:

CONTACT-5MHZ-5-INCH-RANGEMN

USE t/4 TO HWA
[ BACK |

3. Use the touchscreen or physical keys to press F7-Done when finished to return to
the Setup Menu

Note: The default setups will not be erased when assigning a new Setup File

The setup file will now display under the new file name at the bottom of the list of Setup
files. The new file can now be copied, deleted or renamed via the function keys.
SETUPS
ECONTACT-5MHZ-5-INCH-RANGE
BANGLEBEAM-2.25MHZ-45-DEG-ANS
sANGLEBEAM-5MHZ-45-DEG
#DC25Q 2.25MHZ 5-STP-BLOCK-.1-.5
#DHT-537 S5MHZ-5-STEP-BLOCK-.1-.5

BDKS-537 S5MHZ-5-STEP-BLOCK-.1-.5

eGENERIC 5MHZ DUAL

mDK718 7.5MHZ-5-STEP-BLOCK-.1-.5
USE /4 TO : C

[ MENU |

Copying, Renaming, and Deleting Existing Setup Files

All setup files can be copied to create a new, alternate version of the setup. Custom

23
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created setup files can have their file names edited or deleted. Default Setup Files can
not be edited or deleted.

SETUPS
BCONTACT-5MHZ-5-INCH-RANGE
sANGLEBEAM-2.25MHZ-45-DEG-ANWS
BANGLEBEAM-5MHZ-45-DEG
aDC250 2.25MHZ 5-STP-BLOCK-.1-.5
BDHT-537 S5MHZ-5-STEP-BLOCK-.1-.5

BDKS-537 S5MHZ-5-STEP-BLOCK-.1-.5
EGENERIC 5MHZ DUAL
BDK718 7.5MHZ-5-STEP-BLOCK-.1-.5

CONTACT-5MHZ-5-INCH-RANGE-CAL

USE t/3 TO N T CT

[ MENU | coPY JDELETE]

To Copy a setup file

1. Using the touchscreen or Up and Down arrows to highlight the desired setup file.
If using the touchscreen press and drag finger slightly up on the screen to
highlight a file without fully selecting and entering the measurement screen

2. Using the touchscreen or physical keys press F2-Copy. A keypad will appear

SETUPS
NEW FILE NAME:
CONTACT-5MHZ-5-INCH-RANGE-CALN

3. Using the on screen keypad enter the desired file name. To delete a character press
FS - Bk Spc (Backspace) or to clear the current file name completely press F6é -
Clear

4. Use the touchscreen or physical keys to press F7-Done when finished to return to
the Setup Menu

24
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To Rename a custom setup file name (default setup names can not be edited)

1.

Using the touchscreen or Up and Down arrows to highlight the desired setup file.
If using the touchscreen press and drag finger slightly up on the screen to
highlight a file without fully selecting and entering the measurement screen
Using the touchscreen or physical keys press F4-Rename. A keypad will appear

SETUPS

RENAME TO
CONTACT-5MHZ-5-INCH-RANGE-CALN

__J\I\_B K SPC __,".__ CLEAR __,"._ DONE

3. Using the on screen keypad enter the desired file name. To delete a character press

FS - Bk Spc (Backspace) or to clear the current file name completely press Fé -
Clear.

Alternatively you can use the Arrow keys followed by an OK key press to enter
the desired setup name

Use the touchscreen or physical keys to press F7-Done when finished to return to
the Setup Menu

To Delete a custom setup file (default setup files can not be deleted)

1.

Using the touchscreen or Up and Down arrows to highlight the desired setup file.
If using the touchscreen press and drag finger slightly up on the screen to
highlight a file without fully selecting and entering the measurement screen
Using the touchscreen or physical keys press F3-Delete.

A pop up will appear asking if you want to delete the selected file.
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SETUPS
BCONTACT-5MHZ-5-INCH-RANGE
sANGLEBEAM-2.25MHZ-45-DEG-ANWS
BANGLEBEAM-5MHZ-45-DEG
LI)lop4sl M DELETE THE SETUP FILE?

LD ARk CONTACT-5MHZ-5-INCH-RANGE-CAL

EGENERIC 5MHZ DUAL
BDK718 7.5MHZ-5-STEP-BLOCK-.1-.5

CONTACT-5MHZ-5-INCH-RANGE-CAL

[ BACK |

Select from the following options

e F1: Back - Exits and returns to the Setup Menu
e F2: Yes - Deletes the selected file
e F3: No - Exits and returns to the Setup Menu

Note: Default setup files denoted with a square to the left of the file name can not be
deleted
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4 ECHO PRO Calibration

Calibrating is the process of adjusting the unit for a specific material and transducer
before testing material to ensure that all of the data are accurate. You must always
calibrate before testing material for standard accuracy. It is always a good idea to set your
basic adjustments such as range, material velocity, zero angle, etc. before calibration.
These can be set on the Measurement Screen.

Initiating Calibration

The calibration process is initiated by using the touchscreen or physical keys to press
F2-Menu on the Measurement screen to enter the Main Menu. Once in the Main Menu,
use the touchscreen or physical keys to select Calibration. The calibration process is
slightly different depending on the probe type chosen. See below for specific instructions
calibrating Dual, Straight Beam and Angle Beam transducers.

Note: Any of the 4 boxes on the top right side of the screen can be set to Gate 1
Thickness or Gate 1 Soundpath (when in angle beam). If multiple boxes are set to Gate
1 thickness/Soundpath the box set to Gate 1 Thickness/Soundpath that is closest to
Gain is the one that will control calibration

Dual Calibration

When performing a dual calibration it is important to check your initial parameter
settings from the Measurement Screen. Many of Danatronics common dual transducers
have setup files that can be used to ensure recommended parameters are selected that can
be selected from the Setups Menu. For our popular DKS-537, 5.0MHz dual transducer,
your initial settings should look like the parameters shown below:
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The example below uses the DKS-537 setup with a 5-step test block (0.100" — 0.500" or

2.54mm-12.70mm)

To begin calibrating a Dual Transducer on the ECHO PRO, follow these steps:

1. Using the touchscreen or physical keys press F2-Menu to enter the Main Menu.
Use the touchscreen or arrow keys followed by OK to select Calibration

MENU

CALIBRATION

DATALOGER/COMM

DISPLAY
INITIAL SETTINGS

LOCKS

MEASUREMENTS
SETUPS
TEST

T/4 BUTTOM TO MAYIGATE.

[ ex1T |
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2. Couple to the 0.100"step of your block, then using touchscreen or F-Keys press
F3 — Zero. The thickness reading will be frozen and you can remove the probe
from the test block surface.

When calibration is engaged the measurement box closest to gain will change to
Gate 1 Thickness. If multiple measurement boxes are set to Gate 1 Thickness, the
number in the Gate 1 Thickness box closest to gain will be the one engaged for
the purposes of calibration.

3. If the frozen number in the Gate 1 Thickness box is not 0.100" use the Up or
Down arrow keys to scroll to the known thickness of 0.100", and then press the
F1 — Cal key.

Alternatively, if Quick Cal values have been set to match your test block in the
manual (see Initial Settings:Quick Cal Zero or Initial Settings Quick Cal Velocity)
you can select F3-0.100 to quickly set the thickness to 0.100”. Then press
F1-Cal.

4. Couple to the 0.500" step of your block(you may need to press the F2 — Gain key
if the signal is too low to get the echo in the gate). Using the touchscreen or
physical key select F4 — Vel. The reading in Gate 1 Thickness box will again be
frozen. Use the Up or Down arrow key to scroll to the known thickness of 0.500"
and then press the F1-Cal OK to complete the calibration process.

Alternatively if the Quick Cal keys are set, press F3-0.500" to set the
thickness to 0.500” then press F1-Cal OK to complete the calibration
process.

ECHO PRO will briefly display the calibrated acoustic sound speed. For steel, the speed
should be around 0.2300 in/usec.

Straight Beam Calibration

When performing a single element straight beam calibration it is important to check your
initial parameter settings from the Measurement screen (see Measurement Screen). There
is a default setup file for a Smhz contact probe on a 5” range available in the Setups
Menu. For a straight beam probe, 5.0 MHz, with a 5 range your initial settings should
look like the parameters shown below:
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It is recommended that you adjust Gate 1 (light blue) to cover the first echo and the Gate
Width to cover the last echo at 0.500". You can also use the touchscreen or physical key
to select F2-Auto 80 after detecting the first echo at 0.100" to automatically adjust the
amplitude to 80% FSH (full screen height).

When using a default setup ECHO PRO will assign peak detection, but the user can alter
the default setting and choose between first peak, edge and peak depth by adjusting Gate
Detection from the Measurement screen (see Measurement Screen:Gate Detection).

Straight Beam Calibration without moving Gate

The example below uses a “Straight beam contact probe 5 MHz, 5" range” setup with a
DCK-537 transducer and a 5-step test block (0.100" — 0.500" or 2.54mm-12.70mm)

To begin calibrating a Single Element Straight Beam Transducer on the ECHO PRO,
follow these steps:

1. Using the touchscreen or physical keys press F2-Menu to enter the Main Menu.
Use the touchscreen or arrow keys followed by OK to select Calibration
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2. Couple to the 0.100"step of your block, then using touchscreen or F-Keys press
F3 — Zero. The thickness reading will be frozen and you can remove the probe
from the test block surface.

When calibration is engaged the measurement box closest to gain will change to
Gate 1 Thickness. If multiple measurement boxes are set to Gate 1 Thickness, the
number in the Gate 1 Thickness box closest to gain will be the one engaged for
the purposes of calibration.

3. If the frozen number in the Gate 1 Thickness box is not 0.100" use the Up or
Down arrow keys to scroll to the known thickness of 0.100", and then press the
F1 — Cal key.

Alternatively, if Quick Cal values have been set to match your test block (see
Initial Settings:Quick Cal Zero or Initial Settings Quick Cal Velocity) you can
select F3-0.100 to quickly set the thickness to 0.100”. Then press F1-Cal.

4. Couple to the 0.500" step of your block(you may need to press the F2 — Gain key
if the signal is too low to get the echo in the gate). Using the touchscreen or
physical key select F4 — Vel. The reading in Gate 1 Thickness box will again be
frozen. Use the Up or Down arrow key to scroll to the known thickness of 0.500"
and then press the F1-Cal OK to complete the calibration process.

Alternatively, if Quick Cal values have been set to match your test block (see
Initial Settings:Quick Cal Zero or Initial Settings Quick Cal Velocity) you can
select F4-0.500 to quickly set the thickness to 0.500”. Then press F1-Cal..
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ECHO PRO will briefly display the calibrated acoustic sound speed. For steel, the speed
should be around 0.2300 in/usec.

Straight Beam Calibration with Multiple Echos
Straight Beam Calibration with multiple echos involves a different procedure that
requires the gate one start to be moved after you have performed a Zero calibration.

The example below uses the “Straight beam contact probe 5 MHz, 5" range” setup with a
DCK-537 transducer and 1” (2.54cm) calibration block

To calibrate when using multiple echos across the display, follow these steps:

1.

Couple the transducer to the test block, and adjust Gate 1 covering the 1.000"
echo.

Using the touchscreen or physical keys press F2-Menu to enter the Main Menu.
Use the touchscreen or arrow keys followed by OK to select Calibration
Couple to the 1.000” (2.54cm) step of your block, then, using the touchscreen or
F-Keys select F3 — Zero. The thickness reading will be frozen and you can
remove the probe from the test block surface.

When calibration is engaged the measurement box closest to gain will change to
Gate 1 Thickness. If multiple measurement boxes are set to Gate 1 Thickness, the
number in the Gate 1 Thickness box closest to gain will be the one engaged for
the purposes of calibration.
GRIN 1TH 24
44.748 0.601 31 IN
51 START
0.398
61 WIDTH
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61 LEVEL
22%

G571 ALARM

OFF
GT MIMIMUM

’
8] @

2.000
RO

[ ExIT ) | zEro I | PREV ) NEXT )

4. If the frozen number in the Gate 1 Thickness box is not 1.00" use the Up or

Down arrow keys to scroll to the known thickness of 1.00", and then press the F1
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— Cal key.

Alternatively, if Quick Cal values have been set to match your test block (see
Initial Settings:Quick Cal Zero or Initial Settings Quick Cal Velocity) you can
select F3-1.00 to quickly set the thickness to 1.00”. Then press F1-Cal.

5. Use the left or right arrow keys or touchscreen to select the Gate 1 Start Parameter
on the second page of the Menu Pane (see Adjusting Menu Pane Parameters).
Once Gate 1 Start is selected, use the up arrow key or drag the touchscreen to
increase the Gate 1 Start until the 5™ echo at 5.000" is gated. (Note, you may need
to press the F2 — Gain key or lower the Gate 1 level to make sure the echo is in
the gate.)

6. Use the touchscreen or physical keys to select the F1 — Done to exit the Gate 1
Start parameter

7. Use the touchscreen or physical keys to select F4-VEL and use the Up or Down
arrow keys to scroll to the known 5.000” value of the gated 5™ echo and then

press the F1-Cal OK to complete the calibration process.
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Angle Beam Calibration

The calibration process for an angle beam is much like a straight beam calibration with
multiple echos in the sense that you will need to move the gate in the middle of the
calibration process.

There is a default setup file for a Smhz angle beam with 45 degree wedge available in the
Setups Menu. For an angle beam probe, 5.0 MHz, with a 45 degree wedge your initial
settings should look like the parameters shown below:
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The probe used in this calibration example is a 5.0MHz with a 45 degree angle and a I1IW,
type 2 block with reflectors at 2" and 4". Other common test blocks include IIW, type 1
or DSC block.

To perform an angle beam calibration, follow the steps:

1. It is recommended that you first turn on Peak Memory (see Measurement
Screen:Peak Memory) . You will see an “echo envelope” in dark blue, which
represents the maximum amplitude recorded.

2. Move the angle beam probe back and forth to peak the signal. You may want to
use Gain or Auto 80 to achieve this peak.
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3. Once the echo is peaked, verify that the angle is correct by looking at the Beam
Index Point (BIP) on the wedge as it corresponds with the marking on the test
block. Enter the correct angle, for example, 61 degrees. Do not move the probe at
this point.

4. Using the touchscreen or physical keys press F2-Menu to enter the Main Menu.
Use the touchscreen or arrow keys followed by OK to select Calibration

5. Gate first echo then, using the touchscreen or F-Keys select F3 — Zero. The
thickness reading will be frozen and you can remove the probe from the test block
surface.

When calibration is engaged the measurement box closest to gain will change to
Gate 1 Soundpath. If multiple measurement boxes are set to Gate 1 Soundpath,
the number in the Gate 1 Soundpath box closest to gain will be the one engaged
for the purposes of calibration.

6. If the frozen number in the Gate 1 Soundpath box is not 2.00" use the Up or
Down arrow keys to scroll to the known angular distance of 2.00", and then press
the F1 — Cal key.

Alternatively, if Quick Cal values have been set to match your test block (see
Initial Settings:Quick Cal Zero or Initial Settings Quick Cal Velocity) you can
select F3-2.00 to quickly set the thickness to 2.00”. Then press F1-Cal.
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7. Use the left or right arrow keys or touchscreen to select the Gate 1 Start Parameter
on the second page of the Menu Pane (see Adjusting Menu Pane Parameters).
Once Gate 1 Start is selected, use the up arrow key or drag the touchscreen to
increase the Gate 1 Start until the 5™ echo at 4.000" is gated. (Note, you may need
to press the F2 — Gain key or lower the Gate 1 level to make sure the echo is in
the gate.)

8. Use the touchscreen or physical keys to select the F1 — Done to exit the Gate 1
Start parameter

9. Use the touchscreen or physical keys to select F4-VEL and use the Up or Down
arrow keys to adjust the angular distance to 4.000” and then press the F1-Cal OK
to complete the calibration process.

10. Press the F4 — Vel key. The thickness reading will be frozen and you can remove

the probe from the test block surface.
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11. If the frozen number in the Gate 1 Soundpath box is not 4.00" use the Up or
Down arrow keys to scroll to the known angular distance of 4.00", and then select
F1 — Cal OK to complete the calibration process. ECHO PRO will display the

shear wave velocity of approximately 0.1270 in/usec.
GHIM 1TH 2% 1TH
44.748 0.500 55 0.500 IN

0.273

YELOCITY
@.2331
ANGLE

0
THIC

1.000
MODE

ol L ]'—;f-/\ R *ﬂ-‘Jtﬁ—-—— e e P/E
> 3 6 7 s 9 o

2.000

| PREV | NEXT )

Velocity Only Calibration

If you are working with a test piece of known thickness but unknown material, then you
can calibrate the velocity of the sound in the unknown material by measuring the time of
flight from main-bang to the first back echo. By using the known thickness you can
calculate velocity of the sound for the unknown material.

Before beginning calibration check your parameter settings. Make sure the range is set so
you can see the proper echoes and adjust gate to cover the thickness echo, either move
echo to the known depth or use auto cal and enter the known thickness of the detected
echo.

The example below uses the DKS-537 setup with a 5-step test block (0.100" — 0.500" or
2.54mm-12.70mm)

To perform a Velocity only calibration, follow these steps:

1. Using the touchscreen or physical keys press F2-Menu to enter the Main Menu.
Use the touchscreen or arrow keys followed by OK to select Calibration
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2. Couple to the thick, 0.500" step of your block(you may need to press the F2 —
Gain key if the signal is too low to get the echo in the gate). Using the
touchscreen or physical key select F4 — Vel. The reading in Gate 1 Thickness box
will again be frozen. Use the Up or Down arrow key to scroll to the known
thickness of 0.500" and then press the F1-Cal OK to complete the calibration
process.

Alternatively if the Quick Cal keys are set, press F3-0.500" to set the thickness to
0.500” then press F1-Cal OK to complete the calibration process.

The unit will briefly display the calibrated velocity value.
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5 Measurement Screen

ECHO PRO User Interface
When ECHO PRO is turned on the default screen that will display is the Measurement

Screen.
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The Measurement screen has five distinct areas:

1.

Top part of the display screen: Shows the File Name, ID Number, Gain, 4 user
selectable measurement readings, unit of measure (in, mm, usec)

The user selectable measurement reading windows can be set to display any of the
following:

Gate 1 or Gate 2: thickness, Minimum depth, current amplitude, max amplitude,
min amplitude

Gate 2 only: Echo to Echo, Echo to Echo Min, , Echo to Echo Max

Right side of the display screen: Displays the 5 page Menu Pane.

Page 1: Frequency, Energy, Damping, Filter, Rectification, Reject,

Page 2: G1 start, G1 Width, G1 Level, G1 Alarm, G1 Minimum ,

Page 3: Gate 2 start, Gate 2 Width, Gate 2 Level, Gate 2, Alarm, Gate 2
Minimum, Gate 2 on/off,

Page 4: Zero, Velocity, Angle, Thickness, Measurement Mode,

Page 5: DAC, Curve, DAC Gain

Lower part of the display screen: Acts as an interactive tool that allows you to
decide how you want to proceed with the information that is displayed on the
screen and can be selected on screen or with the F1-F7 function keys below.
Above the function keys, on the right hand side of the blue box are touchscreen
(appears when turned off),wifi, bluetooth and battery life. The left hand side of
the box is where instructions and error messages will appear
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4. The left side of the display screen: shows Gate 1 Detection, Gate 2 Detection,
Interface Gate Detection, Peak, Zoom, Freeze, Screenshot

Changing Parameters from the Measurement Screen

ECHO PRO Ultrasonic Flaw Detector has many parameters that can be edited from the
measurement screen by using the touchscreen or function keys. The function keys will
vary depending on the current screen in use. Below is an overview of editable parameters
for ECHO PRO and how the function keys work for each relevant screen.

Note: Some of the below function key screen shots are subject to change with software
updates.

Top of Measurement screen

The top of the measurement screen displays the current datalogger file name and ID,
gain, units of measure and allows for 4 user selectable measurements to display. The
Datalogger file name and ID as well as units of measure are not able to be adjusted on
screen and instead need to be adjusted from within the Main Menu. Datalogger
adjustments can be made in the Datalogger Menu. Units of measure can be changed in
the [nitial Settings menu
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Gain

Gain refers to an increase in signal power (echo height) and is typically measured in
decibels (dBs). The Gain feature is useful for setting a reference level, making it easier to
add or subtract gain. When gain is selected you can adjust the gain from 0.00db to 110.0
db in 0.1 db increments by using the Up and Down arrow keys or to auto 80 using the
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physical Function keys described below

To adjust gain from the display use the touchscreen to press gain at the top of the screen
or press the physical dB-key to bring the cursor directly to the gain setting. Gain can also
be adjusted from the measurements menu (see section 10 Measurements Menu ).

When Gain is selected from the Menu Pane, use the Function Keys or or corresponding
touchscreen icons to select from the standard gain list or use the UP and DOWN arrow
keys to scroll to a specific gain.

The default function keys are listed below. To change the F2-FS5 keys select the desired

gain, then press and hold the Function key or the corresponding touchscreen icon until
the key updates to the currently selected decibels.

IN

FREGQUENCY
5.00 iz
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120
DAMPING

50 OHM
FILTER

Z WIDE

1

g = 36 i

[ DONE |61 80)62 80)REF ONJ [ PREV | NEXT |

e F1: Done (exit return to measurement screen)

e F2: Gate 1 Auto 80 — set signal within Gate 1 amplitude to 80% by adjusting
gain automatically

o F3: Gate 2 Auto 80 — set signal within Gate 1 amplitude to 80% by adjusting
gain automatically

o F4: Toggle Reference Gain On/Off. If Ref Gain is active, then Ref Gain and

Scanning Gain will appear as follows:

R.DE 41.@

+21.8

e F5: If Reference Gain is turned on FS will become ADD. In this situation
when F5 is pressed, Ref Gain and Scanning Gain will be added and Scanning
Gain will be deactivated.
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e F6: PREV - Moves clockwise around the display screen parameter settings
F7: NEXT - Moves counter-clockwise around the display screen parameter
settings

Up Arrow: Increases the gain

Down Arrow: Decreases the gain

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

User Selectable Measurement Windows

On the top of the measurement display there are 4 user selectable measurement display
boxes. Each of these can be turned off and left blank or set to display a specific type of
measurement.

To select a measurement type press the box you would like to change. A pop up will
appear with a list of available options. All 4 boxes can be set to display the following
measurement types depending on the current parameters. Gate 1 options will appear in
blue, Gate 2 options will appear in orange. Some options are only available if an angle
beam angle is set or if Gate 2 is turned on:

Off Turns Off
Gate 1 Thickness (non-angle beam)
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Gate 1 Soundpath (angle beam)

Gate 1 Depth to Reflector (angle beam)

Gate 1 Surface Distance (angle beam)

Gate 1 Surface Distance X-Value (angle
beam)

Gate 1 Reflector Leg (angle beam)

— e "4
larp

AWS D1

Consult with the AWS code for specific
values and calculations.

o A = Total of system gain, base
gain plus reference gain

e B = Base system gain

C = Soundpath minus 1 times 2

e D=A-B-C

Gate 1 Min Depth

Gate 1 Max Depth

Gate 1 Current Amplitude

Gate 1 Max Amplitude

Gate 1 Min Amplitude
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[
—
T

Gate 2 Thickness (non-angle beam)

Gate 2 Sountpath (angle beam)

Gate 2 Depth to Reflector (angle beam)

Gate 2 Surface Distance (angle beam)

] g}
A "3

Gate 2 Surface Distance X-Value (angle
beam)

Gate 2 Reflector Leg (angle beam)

Gate 2 Min Depth

Gate 2 Max Depth

Gate 2 Current Amplitude

Gate 2 Max Amplitude

Gate 2 Min Amplitude

Echo to Echo (Gate 2)

Echo to Echo Min (Gate 2)
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Echo to Echo Max (Gate 2)

Right Side of Measurement Screen
The right side of the ECHO PRO display has a rotating Menu Pane that allows you to
access parameter settings directly from the display. There are 5 pages of the Menu Pane
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e Page 1: Frequency, Energy, Damping, Filter, Rectification, Reject,

e Page 2: G1 start, G1 Width, G1 Level, G1 Alarm, G1 Minimum ,

e Page 3: Gate 2 start, Gate 2 Width, Gate 2 Level, Gate 2, Alarm, Gate 2
Minimum, Gate 2 on/off,

e Page 4: Zero, Velocity, Angle, Thickness, Measurement Mode,

e Page S5: DAC, Curve, DAC Gain

Page 1 Page 2 Page 3 Page 4 Page 5
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Adjusting Menu Pane Parameters

The Menu Pane of parameter settings is found on the right side of the display. Use the
touchscreen or use the left and right arrows to highlight the Menu Pane then use the UP
and DOWN arrows or PREV/NEXT buttons that correspond with F6-PREYV key and
F7-NEXT keys to scroll through the parameter menu screens.
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Menu Pane Page 1

Frequency

Frequency is used to select the frequency of the probe in use. ECHO PRO has a bandwidth of
.5-30 MHz in .25 MHz increments at - 3 dB. It is best to match the frequency of the probe to the
exact setting listed on your transducer.

When Frequency is selected from the Menu Pane, use the Function Keys or
corresponding touchscreen icons to select from the standard frequency list or use the UP
and DOWN arrow keys to scroll to a specific frequency.

The default function keys are listed below. To change the F2-F5 keys select the desired
frequency, then press and hold the Function key or the corresponding touchscreen icon
until the key updates to the currently selected frequency.
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F1: Done (exit return to measurement screen)

F2: 1.0 MHz

F3:2.25 MHz

F4: 5.0 MHz

F5: 7.5 MHz

F6: PREV - Moves to the next tab of the menu pane

F7: NEXT - Moves to the previous menu pane tab

Up Arrow: Increases the frequency

Down Arrow: Decreases the frequency

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

® © 6 06 06 06 0 06 0 0 O
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Energy

Energy sets the strength of the signal from 50-600 Volts in 5 volt increments. An
increase in energy will increase the signal and a decrease will reduce the signal. Energy
is used with Filters and Damping to get the best signal to noise ratio. Look at waveform
to determine the best settings.

When setting Energy it is important to never select over 400V when a transducer 5 MHz
or higher is being used or your probe could be damaged. If the frequency of the
transducer is properly set, ECHO PRO will prevent choosing an energy setting over 400V
for probes SMHz and higher. If the frequency is incorrectly set to less than 5 MHz
ECHO PRO will not know to limit energy and your probe could become damaged if a
higher voltage is set.

When Energy is selected from the Menu Pane, use the Function Keys or corresponding
touchscreen icons to select from the standard options or use the UP and DOWN arrow
keys to scroll to a specific voltage.

GAIN 1TH
'H®. @dB . IN

FREGQUENCY
5.00 wmnz
ENERGY
120
DAMPING
50 OHM
FILTER

7 WIDE

1
-0.034
Q)

PULSER ENERGY = 120V Y ®
[ DONE | 5000 | 200 | 300 | 400 | PREV | NEXT |
F1: Done (exit return to measurement screen)

F2: 100 volts

F3: 200 volts

F4: 300 volts

F5: 400 volts

F6: PREV - Moves to the next tab of the menu pane

F7: NEXT - Moves to the previous menu pane tab

Up Arrow: Increases the volts

Down Arrow: Decreases the volts

Right Arrow: Scrolls clockwise to the next on screen parameter setting

® © 6 06 06 06 0 0 O O
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o Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings
e OK: Exits and returns to measurement screen

Note: DO NOT USE 600V SETTING FOR ANY PROBE ABOVE 5 MHz. ECHO PRO will
prevent this if the correct frequency is selected. If an incorrect probe frequency is selected the
ECHO PRO will not know to limit the voltage and your probe could be damaged.

Damping

There are four Damping settings 50,63,150 and 400 Ohms. Decreasing the damping
reduces the amplitude of the signal. Increasing damping increases the amplitude of the
signal. Damping is used with Filters and Energy to get the best signal to noise ratio.
Look at waveform to determine the best settings.

When Damping is selected from the Menu Pane, options will appear next to the Menu
Pane as well along the bottom of the screen. To change the Damping, use the Function
Keys or corresponding touchscreen icons to select from the options at the bottom of the
screen or use the UP and DOWN arrow keys or touchscreen icons next to the Damping
parameter setting to select a specific value.

GAIN 1TH
'H®. @dB . IN

FREGQUENCY
5.00 mnz
ENERGY

120

DAMP ING

50 OHM
FILTER

20

50 OHMS

RECT
FULL
- REJECT
00

= .

[ 150 ) 400 ) PREV | NEXT ]

F1: Done (exit return to measurement screen)
F2: 50 Ohms

F3: 63 Ohms

F4: 150 Ohms

F5: 400 Ohms
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F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Scrolls down the list of daming options

Down Arrow: Scrolls up the list of damping options

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

Filter

Filters allow broadband or narrowband settings to match the requirements of a given
application. Filters are used with Damping and Energy to get the best signal to noise
ratio. Filters should be chosen based on the current probe being used. Look at the
waveform to determine the best settings.

By Default ECHO PRO Filters are locked to BB 30 MHz (broadband 30 MHz) and the
icon in the Menu Pane will be grayed out. To unlock filters selection see Filter Select
within Section 10 Measurement Menu)
GRIN 4B 1TH
41.0 : IN
FREQUENCY

5.00 wmz
ENERBY

120
OAMPING

If filters are unlocked, they can be changed from the Measurement screen on the first
page of the Menu Pane

When Filter is selected from the Menu Pane, available filter options will appear next to
the Menu Pane. To change the Filter, use the UP and DOWN arrow keys or touchscreen
icons next to the Filter parameter setting to select a specific value.
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ECHO PRO Ultrasonic Flaw Detector

GAIN gg 1TH
41.0 ; IN
FREQUENCY
5.00 mz
ENERGY
20 MHZ MARROW 120

. DAMPING

20 MHZ WIDE 50 o

FILTER

FILTER
BE 38 MHZ

RECT

FUiLlL
~—=i77= REJECT
@

.o00 _00

Available filters are

0.50 MHz Narrow
0.50 MHz Wide

1 MHz Narrow

1 MHz Wide

1.25 MHz Narrow
1.25 MHz Wide
2.0 MHz Narrow
2.0 MHz Wide
2.25 MHz Narrow
2.25 MHz Wide
3.5 MHz Narrow
3.5 MHz Wide
4.0 MHz Narrow
4.0 MHz Wide
4.5 MHz Narrow
4.5 MHz Wide
5.0 MHz Narrow
5.0 MHz Wide

7.5 MHz Narrow
7.5 MHz Wide
10.0 MHz Narrow
10.0 MHz Wide
15.0 MHz Narrow
15.0 MHz Wide
20.0 MHz Narrow
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e 20.0 MHz Wide

e BB Low (Broadband Low)

e BB High (Broadband High)

e BB All Pass (Broadband All Pass)

e BB 30 MHz (Broadband 30 MHz
Rectification

The Rect option will vary the way in which the echoes are shown on the waveform
display. Rectification does not affect the thickness measurement in any way. There are
four options available: Full wave, half wave +, half wave - and RF. RF should be used for
phase reversal applications such as bonding from rubber to steel.

When RECT is selected from the Menu Pane, options will appear next to the Menu Pane
as well along the bottom of the screen. To change the rectification mode, use the
Function Keys or corresponding touchscreen icons to select from the options at the
bottom of the screen or use the UP and DOWN arrow keys or touchscreen icons next to
the RECT parameter setting to select a specific rectification mode.

GAIN 4B 1TH
30.0 . IN
FREGQUENCY

MHZ

ENERGY
120
DAMPING

50 OHM
FILTER

FULL
Fo— et prm - REJECT
R S RTITA] 7
-0.034
. RECTIFICATION = FULL ®
[ DOoNE | FuLL )| HW+ ) HW- | RF | PREV | NEXT ]
F1: Done (exit return to measurement screen)
F2: Full

F3: HW+ (Half Wave Positive)

F4: HW- (Half Wave Negative)

F5: RF (Radio Frequency)

F6: PREV - Moves to the next tab of the menu pane
F7: NEXT - Moves to the previous menu pane tab

Up Arrow: Scrolls up the list in the rectification pop up

® © © 06 06 06 ¢ O
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e Down Arrow: Scrolls down the list in the rectification pop up

Right Arrow: Scrolls clockwise to the next on screen parameter setting

o Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings
e OK: Exits and returns to measurement screen

Reject

Reject eliminates unwanted signals such as baseline noise below the set value. Reject is

set to 0-50% of full screen height (FSH) in 1% increments. When using reject it is
important to watch to ensure you are not eliminating desired signals.

When REJECT is selected from the Menu Pane, use the Function Keys or

corresponding touchscreen icons to select from the standard options or use the UP and

DOWN arrow keys to scroll to a specific reject percentage

The default function keys are listed below. To change the F2-F5 keys select the desired
reject percentage, then press and hold the Function key or the corresponding touchscreen

icon until the key updates to the currently selected percentage.

GAIN 1TH
'H®. @dB . IN

FREQUENCY
MHZ

ENERGY
120
DAMP ING
50  omm
FILTER

WIDE
RECT
FULL

E A U S S NS SN S VS ——

[

5 REJECT
g 1 2 3 4 5 6 7 3 g 5
i 00 %
-0.034 .
©

REJECT = 08

Sy

[ DONE | oFF | 05 [ ) 20 ) PREV ] NEXT ]

F1

® © 6 06 06 06 0 0 O

: Done (exit return to measurement screen)
F2:
F3:
F4:
F5S:
Fé:
F7:
Up Arrow: Increases the reject percentage

Down Arrow: Decreases the reject percentage

Off - turns reject off and sets to 0%

05

10

20

PREV - Moves to the next tab of the menu pane
NEXT - Moves to the previous menu pane tab
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e Right Arrow: Scrolls clockwise to the next on screen parameter setting

o Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

Menu Pane Page 2 and 3

Gates

Gates help making consistent edge depth thickness readings while scanning at a 60htz
update rate. Gates can be used to make readings of depth, amplitude and echo to echo.

ECHO PRO comes standard with two gates. Gate 1 settings are adjusted on page 2 of the
Menu Pane. Gate 2 settings are adjusted on page 3 of the Menu Pane. Gate 1 and gate
one settings display in light blue, Gate 2 and Gate 2 settings display in orange. Interface
Gate and Floating Gate can be added as optional features, their settings are adjusted

Users can interact with ECHO PRO Gates both directly by pressing and holding the gate.

A short press will add arrows that can be dragged to adjust the gate start (arrows on the
left of the gate), gate width (arrows on the right side of the gate) and level (arrows in the
middle of the gate) as shown below. To exit the gate adjustment press anywhere on the
measurement screen away from the gate.

A long press will add 4 arrows in the center of the gate that allow you to move the entire
gate at one time to anywhere within the measurement area. When the gate is place the
gate start, width and level will be adjusted accordingly. To exit the gate adjustment press
anywhere on the measurement screen away from the gate.

Gate 1 Start/ Gate 2 Start

The Gate Start sets the starting position of the gate in the unit of measurement the ECHO
PRO is set to (in/mm/p)

When Gate 1 Start or Gate 2 Start are selected from the Menu Pane, use the Function
Keys or corresponding touchscreen icons to select from the standard options, use the UP
and DOWN arrow keys to scroll to a specific numeric starting point, or press and hold
the gate to adjust the gate directly.
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GAIN g 1TH
30.0 5 IN

1.552

G1 WIDTH
il

61 LEVEL

35%

61 ALARM

OFF

G1 MINIMUM

S R T e e e Dy e e
e ; e e _
(%] 1 2 3 4 5 5] T 8 9 18

-0.034 "4.366
GATE 1 START = 1.552 IN

[ DONE J61 80 i ) | PREV_J NEXT

e F1: Done (exit return to measurement screen)

e F2: G1 80/G2 80 (Auto 80) — sets the signal within the Gate amplitude to 80%
by adjusting gain automatically

e F3: None (when Gate 1 level is selected) or G2 Off - turns gate 2 off (when

Gate 2 level is selected)

F4: None

F5: None

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Increase the value of the Gate Start

Down Arrow: Decreases the value of the Gate Start

Right Arrow: Scrolls clockwise to the next on screen parameter setting

Left Arrow: Scrolls counter-clockwise to previous on screen parameter

settings

e OK: Exits and returns to measurement screen

Gate 1 Width/Gate 2 Width

The gate width sets the width of gate 1 in the unit of measurement the ECHO PRO is set
to (in/mm/p)

When Gate 1 Width or Gate 2 Width are selected from the Menu Pane, use the Function
Keys or corresponding touchscreen icons to select from the standard options, use the UP
and DOWN arrow keys to scroll to a specific numeric starting point, or press and hold the
gate to adjust the gate directly.
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-0.034
©

GAIN g 1TH
30.0 5

isiaians |
i o i
51 LEVEL

35%
61 ALARM

OFF
G1 MINIMUM

1 2 3 4 5 6 T 8 9 18
4.366
GATE 1 WIDTH = 1.117 IN

[ DONE J61 80 i ) | PREV_J NEXT

F1: Done (exit return to measurement screen)

F2: G1 80/G2 80 (Auto 80) — sets the signal within the Gate amplitude to 80%
by adjusting gain automatically

F3: None (when Gate 1 level is selected) or G2 Off - turns gate 2 off (when
Gate 2 level is selected)

F4: None

F5: None

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Increase the value of the Gate Width

Down Arrow: Decreases the value of the Gate Width

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

OK: Exits and returns to measurement screen

Gate 1 Level/Gate 2 Level

The Gate Level sets the level or height position of the gate from 2-95% in 1 %

increments

When Gate 1 Level or Gate 2 Level are selected from the Menu Pane, use the Function
Keys or corresponding touchscreen icons to select from the standard options, use the UP
and DOWN arrow keys to scroll to a specific numeric starting point, or press and hold
the gate to adjust the gate directly.
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GAIN g 1TH
30.0 i
[isiaias |
G1 WIDTH
et 1)

61 LEVEL
35%

61 ALARM

OFF
G1 MINIMUM

T B L e o st b et A
i ! 4 i | L o =i
@ 1 2 3 5 3] 8 g 18

-0.034 "4.366
GATE 1 LEYEL =

[ DONE

e F1: Done (exit return to measurement screen)

e F2: G1 80/G2 80 (Auto 80) — sets the signal within the Gate amplitude to 80%
by adjusting gain automatically

e F3: None (when Gate 1 level is selected) or G2 Off - turns gate 2 off (when

Gate 2 level is selected)

F4: None

F5: None

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Increase the value of the Gate Level

Down Arrow: Decreases the value of the Gate Level

Right Arrow: Scrolls clockwise to the next on screen parameter setting

Left Arrow: Scrolls counter-clockwise to previous on screen parameter

settings

e OK: Exits and returns to measurement screen

Gate 1 Alarm/Gate 2 Alarm

Alarms can be set to alert the user of where the echo is in relation to the gate. When
alarms are set the waveform and F1 key will light up in red. The red color is
independent of A-Scan colors. Alarm colors take priority over other colors. If the vibrate
or beeper parameters are set to ON, the unit will also beep and vibrate if an alarm occurs.
Setting the vibrate option to ON is a good choice for loud environments.
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GAIN g 1TH
30.0 5 IN

61 START

[isiaias |
G1 WIDTH

OFF

G1 MINIMUM

b - - .-
-0.03 :
GATE 1 ALARM = OFF % 5

[ DoNE | OFF [ Pos ) NEG | MIN ) PREV [ NEXT |

When the alarm is turned off the handles at the start and end of the gate will appear as
triangles facing the gate as seen in the image below:

When turned on the alarm can be set to three different modes:

POS (Positive Gate Alarm)

The Positive Gate Alarm monitors when an echo breaks into the gate. When the
Positive Gate Alarm is set the handles at the start and end of the gate will be pointing
upwards as seen in the image below:

When an echo breaks into the gate, it will trip the alarm and cause the waveform and F1
key to light up red. If vibrate is turned on the flaw detector will also vibrate.
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NEG (Negative Gate Alarm)

The Negative Gate Alarm monitors when an echo has dropped out of a gate. When the
Negative Gate Alarm is set, the handles on the start and end of the gate will be pointing
down as seen in the image below:

Typically you would set Gate 1 Positive to look for a flaw and Gate 2 Negative to
monitor a back wall echo.

MIN (Minimum Depth Alarm)

When the minimum depth alarm monitors when you go below a user set minimum
thickness value. When the Minimum Gate Alarm is set, a marker will appear below the
gate (to the right of the middle) as shown in the image below:

When Gate 1 Alarm or Gate 2 Alarm is selected from the Menu Pane, options will
appear next to the Menu Pane as well along the bottom of the screen. To change the
alarm, use the Function Keys or corresponding touchscreen icons to select from the
options at the bottom of the screen or use the UP and DOWN arrow keys or touchscreen
icons next to the Gate 1 or Gate 2 Alarm parameter setting to select the desired alarm

type.

GAIN 1TH
'H®. @dB . IN

51 STERT
[isiaias |
G1 WIDTH
~ 1l E
51 LEVEL
35%

OFF

G1 MINIMUM

GRATE 1 ALRARM = OFF
[ DoNE | oFF )| Pos )| NEG )| MIN | PREV | NEXT |
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F1: Done (exit return to measurement screen)

F2: Off - turns Gate 1 Alarm off

F3: POS - echo in gate

F4: NEG - echo drops out of gate

F5: MIN - minimum thickness

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Scrolls up the list in the Gate 1 Alarm pop up

Down Arrow: Scrolls up the list in the Gate 1 Alarm pop up

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

OK: Exits and returns to measurement screen

Gate 1 Minimum/ Gate 2 Minimum

Gate Minimum sets the Minimum Depth Alarm. It can only be set when the alarm is set
to MIN. When the Minimum Depth Alarm is set, a marker will appear below the gate (to
the right of the middle), as shown in the image below:

When Gate 1 Minimum or Gate 2 Minimum is selected from the Menu Pane, use the
Function Keys or corresponding touchscreen icons to select from the standard options or
use the UP and DOWN arrow keys to scroll to a specific value.

The default function keys are listed below. To change the F2-FS5 keys select the desired
value, then press and hold the Function key or the corresponding touchscreen icon until
the key updates to the currently selected percentage.
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GAIN 4B 1TH
30.0 . IN

G ART
[isiaias |

G1 WIDTH
o1 1) 7

51 LEVEL

35

51 ALARM

OFF
G1 MINIMUM

18

"4.366

GATE 1 MIN DEPTH = --.--- IN

[ DONE | ©.200) 0.450) 1.000) 2.000)] PREV | NEXT |

F1

: Done (exit return to measurement screen)
F2:
F3:
F4:
F5S:
F6:
F7:
Up Arrow: Increase the value of the Gate Minimum

Down Arrow: Decreases the value of the Gate Minimum

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter

0.100

0.225

0.500

1.000

PREV - Moves to the next tab of the Menu Pane
NEXT - Moves to the previous Menu Pane tab

settings
e OK: Exits and returns to measurement screen

Gate 2 Enabled

The Gate 2 Enabled setting is only available on the 3rd Menu Pane tab where Gate 2
settings are listed. Gate 2 Enabled turns gate 2 on or off.
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GAIN g 1TH
30.0 5

- s
"' 1 7 4 5 6 7 g ] 18
ON
-0.034 4,366
©

() A
[ DONE )62 8062 OFF) J{ [ PREV | NEXT |

e F1: Done (exit return to measurement screen)

F2: G1 80/G2 80 (Auto 80) — sets the signal within the Gate amplitude to 80%
by adjusting gain automatically

F3: G2 Off - turns gate 2 off (when Gate 2 level is selected)

F4: None

F5: None

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Changes from off to on

Down Arrow: Changes from off to on

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

Menu Pane Page 4

Zero

The zero calculates the zero offset value.
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GAIN g 1TH
30.0 5 IN

0.000

VELOCITY
0.2330
ANGLE

1]
THICKNESS

2.000
MODE

THRU

R
4 5 6 £f 8 9 18

"4.366

F1: Done (exit return to measurement screen)

F2: None

F3: None

F4: None

F5: None

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Increase the zero value

Down Arrow: Decrease the zero value

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

® © 6 6 06 06 0 0 0 0 O

Velocity

The velocity displays the material velocity. Velocity can be set manually for a known
material velocity or velocity can be determined by performing a velocity calibration. See
calibration section

When Velocity is selected from the Menu Pane, use the Function Keys or corresponding
touchscreen icons to select from the standard options or use the UP and DOWN arrow
keys to scroll to a specific value.
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-0.034
©

F

GAIN g 1TH
30.0 5

D.2330
ANGLE
1]
THICKNESS
2.000
MODE
THRU

bt A i At oG8 B o A b AL i Al
LSRN il i J 12 1L |4 A 15, =i
(%] 1 2 3 4 J (s} i 5 ¢ 18

) "4.366

VELOCITY = ©.2330 2§

[ DONE | LIST ) C.STL | ALUM [STL.SH] PREV | NEXT |

F1: Done (exit return to measurement screen)

F2: List - displays a list of common materials and their velocities. Use the
up/down arrow keys or touchscreen to scroll through the list

F3: C. STEEL - Carbon Steel - Sets velocity to 0.2330 in/us

F4: ALUM - Aluminum - sets velocity to 0.2500 in/us

F5: STL.SH - Steel, Sheer Wave

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Increase the velocity value

Down Arrow: Decrease the velocity value

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

OK: Exits and returns to measurement screen
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Angle

Angle sets degree of angle for angle beam inspection from. The angle can be set from
1-85% in 1% increments

When Angle is selected from the Menu Pane, use the Function Keys or corresponding
touchscreen icons to select from the standard options or use the UP and DOWN arrow
keys to scroll to a specific value.

GAIN g 1TH
30.0 5

VELOCITY
0.2330

ANGLE
Q

THIC S
2.000

MODE

THRU

G| 1 2 3 i 5 6 i 2 9 18

-0.034 4.366
'.l ANGLE = @ =
| DONE J OFF J 3¢ | 45 | 60 J PREV | NEXT ]
F1: Done (exit return to measurement screen)
F2: Off - Turns Angle off and sets to 0 degrees
F3: 30 degrees
F4: 45 degrees
F5: 60 degrees
F6: PREV - Moves to the next tab of the Menu Pane
F7: NEXT - Moves to the previous Menu Pane tab
Up Arrow: Increase the angle degrees
Down Arrow: Decrease the angle degrees
Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings
e OK: Exits and returns to measurement screen

® © 6 06 06 06 06 06 0 0 O

Note: When angle is other than Zero, ECHO PRO will automatically set the acoustic
velocity to shear wave at 0.1270 in/usec and set the 3 measurement screens for Gate 1
as follows: Large box is soundpath, other boxes will be depth and surface distance.
When angle is re-set to 0 degrees, velocity will revert back to Longitudinal or 0.2330
in/usec and the large measurement box will be set to thickness.
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Thickness

When making angle beam readings, the thickness of the part must be entered in order to
properly calculate the trig functions used to locate defects. The ECHO PRO angle beam
thickness can be set to 0.01-200”

GAIN 1TH
'HEB. @dB . IN

ZERO
2.000 |

VELOCITY

0.2330
ANGLE

0

-TH]L','KNESS
1.000

MODE
THRU

F e b i e e et b bt b e e bt
= T T i - - .

18

— ., 4.366@

ANGLE BEAM THK. =
[ DONE | . ) ) PREV | NEXT ]
F1: Done (exit edit mode)
F2: None

F3: None

F4: Next page of parameters

Up/Down Arrow: Slew Thickness from 0.020" to 20.000"
Right Arrow: Select Energy to set

Left Arrow: Select Angle to edit

OK: Go to Menu to set Thickness parameters

® 6 © 06 06 06 0 O

Measurement Mode
Measurement mode is used to select the appropriate measurement type depending on the
type of transducer being used.

When Measurement Mode is selected from the Menu Pane, use the Function Keys or
corresponding touchscreen icons to select from the standard options or use the UP and
DOWN arrow keys to scroll to a specific value.
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GAIN g 1TH
30.0 5

VELOCITY
0.2330
ANGLE

1]
THIC

1.000
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4.366
MERS U 2= B

| DONE |

F1: Done (exit return to measurement screen)

F2: P/E - Pulse ECHO mode -for straight beam single element transducers

F3: Dual - Dual Mode - For dual transducers

F4: THRU -Thru Mode - For through transmission inspections utilizing a

probe placed on opposite sides of the material being tested

F5: None

F6: PREV - Moves to the next tab of the Menu Pane

F7: NEXT - Moves to the previous Menu Pane tab

Up Arrow: Scrolls up the list of measurement modes

Down Arrow: Scrolls down the list of measurement modes

Right Arrow: Scrolls clockwise to the next on screen parameter setting

Left Arrow: Scrolls counter-clockwise to previous on screen parameter

settings

e OK: Exits and returns to measurement screen

® & 0 o |

Menu Pane Page 5

DAC Mode
The Distance Amplitude Curve (DAC) adjusts for signal amplitude as a function of time.
DAC displays the curve of the detected echos further in time due to normal attenuation

The DAC Curve can be set up according to recognized standards or a custom setup can
be created. The DAC curve is your reference and you build the curve based on the
amplitude of the same sized flaw further out in time. The further the defect is from the
transducer, the lower the amplitude, so the ECHO PRO adjusts --- Anything below the
DAC curve it is relayed as smaller than the reference if above the DAC higher than the
reference
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When DAC/Mode, options will appear next to the Menu Pane as well along the bottom
of the screen. To change the DAC mode, use the UP and DOWN arrow keys or

touchcreen icons next to the DAC/Mode parameter setting to select from the following
DAC modes:

e (ff: Turns DAC off

o ASME: Creates a single DAC curve based on ASME standards

o ASME-3: Creates 3 DAC curves based on ASME standards. Sometimes
called a triple DAC

o Custom: Allows for user input of RL, SL and EL gain

e JIS: Creates DAC curve based on Japanese Industrial Standards with
curves at +6dB, 0dB, -6dB, -12dB.

e TVG: Time Varied Gain - increases gain to keep amplitude of echoes
consistent

When a DAC Mode is selected ECHO PRO will enter the DAC Curve creation mode.

To set up a DAC Curve:

1. When in DAC Curve Creation Mode the right side of the display will show GATE
1 panel with GIST (Gate 1 Start) highlighted.

2. Press the F3 — Add key to add DAC point to the curve. An “X” will appear on the
peak point to indicate the DAC point (see image above). If an error is made when
adding a DAC point use, the F4 — Delete key and FS — Erase key will become
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available.
[BRIN g [1TH ' | ]
34.6 | 0.069 0.079 0. @5?80 IN
OAC/MODE

TVG

I

!
‘ Idl‘uluﬂu,=,~_a\lld1lh::-.u_._\~_‘_,:f\{~l b ‘U_‘n" F\.\.\d\r ,HMJF\ Lot

9 @

JERASE | PREV

You can select and adjust different parameters using the touchscreen or Right and
Left arrow keys to navigate to different parameters around the screen followed by
the using the Up and Down arrow keys to adjust the parameter. It will be
necessary to move the Gate to add different points.
When a parameter is highlighted, the Function (F) keys will be available for
editing that specific parameter, but after DONE is pressed, the F keys will return
to DAC Creation mode.
[BRIN 4@ |[1TH |[F |12 |[1% i
34.6 | 0.663 0.664 0. 66178 IN
61 START
0.500
61 WIDTH
0.152
61 LEVEL
33%
61 ALARM
OFF
61 MINIMUN

‘ il
™ "“"". ‘ liﬁ Wml 'm]n Y 'fu‘” L“.hr\.xﬁ _ ‘!Jl ‘

| I | JERASE | PREV_J NEXT |
3. Use the touchscreen or function keys to select F1 — DAC DN (DAC DONE) after

adding points to finish DAC Creation. You will notice that the “X” marks will
disappear from the screen (shown below).
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PRm— — - - _

1D 39.9 | 0.989 1.@05 0.98979  IN

& 168- 61 START

o 0.890
G1 WIDTH

0.177
G1 LEYEL
29%

51 ALARM
OFF
G1 MIMIMUM

.‘|
4

4. Once DAC curve is created, the DAC panel will be available for DAC gain
adjustment, DAC curve selection (for the ASME-3 parameter), and custom
curves. When DAC is created, DAC alarm options will become available in the
Gate Alarm.

When the DAC feature is disabled, DAC points will be erased from the DAC
table and you must create a new DAC when the feature is enabled again; however,
DAC will be stored you can recall it from Setup mode and Datalogger.
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Bottom of Measurement Screen

The majority of the bottom of the measurement screen corresponds with the physical
Function keys (F-keys). The F- keys change depending on the parameter selected. When
within a given parameter setting it is sometimes possible to change the function key to
another number by selecting the desired value then pressing with a long hold on the
corresponding function key via the display or physical key. To reset all keys back to their
default values go to the Initial Settings Menu within the Main Menu and select Reset,
then Parameters. Note: This will change all parameters back to their default settings.

dB 1TH IN

FREQUENCY
5.00 mHz
ENERGY

120

DAMP ING

50 OHM

RECT
FULL

e |

18

‘5.000 20

| PREV | NEXT )

Above the touchscreen function keys notes may appear to guide the user through
completing a task or navigating an area. Error messages will also appear here as seen in
the image below.
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7aF D-DEMO GAIN gp 11K
ID) 41.0 :
ikl

FREQUENCY
5.00 iz
ENERGY

120
DAMPING
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| 1 2 3 : 5 6 7 8 9 @
10]
0.000 5.000

The right side of the bottom of the display includes icons for touchscreen (when turned
off) wifi and bluetooth (when turned on) and battery %

Range

Range sets the instrument’s range according to the sound level setting. Range can be set
from 0.353” to 277 (8.96 mm to 7035.8 mm) in 0.001” increments @ 5,900 m/s (0.2320
in./p). There is an optional extended range that increases the range to 554”
(14071.6mm). To adjust the Range parameter from the display you can press the physical
Range Quick Access button on the left side of unit or press the range number on the right
side of the bottom of the display as shown in the image below

When Range is selected, use the Function Keys or corresponding touchscreen icons to
select from the standard options or use the UP and DOWN arrow keys to scroll to a
specific value.
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FiFD-DEMO GRIN 4B 1TH IN
1D 41.0 ‘

Ge | ga- FREQUENCY
1h

5.00 iz
ENERGY

120
DAMPING

F1: Done (exit return to measurement screen)

F2: 0.500”

F3: 1.00”

F4:2.00”

F5: 5.00”

F6: PREV - Moves to the next tab of the menu pane

F7: NEXT - Moves to the previous menu pane

Up Arrow: Increases the Range

Down Arrow: Decreases the Range

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

® © 6 6 6 06 0 06 0 0 O ;5

Delay

Delay represents the offset on the left side of the A-Scan. Delay can be set from -0.018”
t0 276.647” (8.96 to 7035.8mm) @ longitudinal velocity in steel in 0.001” increments.To
adjust the Delay parameter from the display press the delay number on the left side of the
bottom of the display as shown in the image below

When Delay is selected, use the Function Keys or corresponding touchscreen icons to
select from the standard options or use the UP and DOWN arrow keys to scroll to a
specific value.
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FAFD-DEMO GAIN 4B 1TH -
ID] 41.0 .
Gy ! L FREQUENCY
_ 5.00 w2
ENERGY
120
DAMP I NG

50 OHM

RECT

FULL
-~ REJECT

N 0. 000 “

DELAY =

| DONE |

F1: Done (exit return to measurement screen)

F2: 0.500”

F3: 1.00”

F4:2.00”

F5:5.00”

F6: PREV - Moves to the next tab of the menu pane

F7: NEXT - Moves to the previous menu pane

Up Arrow: Increases the Delay

Down Arrow: Decreases the Delay

Right Arrow: Scrolls clockwise to the next on screen parameter setting
Left Arrow: Scrolls counter-clockwise to previous on screen parameter
settings

e OK: Exits and returns to measurement screen

® © 6 6 06 06 0 06 0 0 0 ;5

Left side of Measurement Screen

The left side of the measurement screen contains settings including gate detection, peak,
zoom, freeze and screenshot.
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GAIN dB 1MH
41.0 . IN
FREQUEMCY

MHZ

ENERGY

120
DAMPING

50

18

'5.000

Gate 1 Detection

Allows user to select between the first peak, edge, and peak of gate 1

Gate 1 detection icons:

Gate 1 Peak

Gate 1 First Peak

Gate 1 Edge

To change the Gate 1 detection:

Press the Gate 1 detection icon on the display to rotate through the gate detection
options
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F1: Done (exit edit mode)

F2: None

F3: None

F4: Next page of parameters

Up/Down Arrow: Toggle between Peak, First Peak, and Edge
Right Arrow: Select Gate 2 Detection mode to edit

Left Arrow: Select Delay to edit

OK: Go to Menu to edit Gate 1 Detection mode parameters

Gate 2 Detection

Allows user to select between the first peak, edge, and peak of gate 2

When Gate 2 enabled is set to off the Gate 2 detection icon on the left side of the screen
will turn gray as shown in the image below. Gate 2 can be turned on on page 3 of the
Menu Pane

GRIN 1TH
41.0" . s

FREQUENCY
5.00 mnz

ENERGY

120
DAMPING

50 OHM

RECT

FULL
T REJECT

9 ({5]
5.000 20
4 %

[ PREV | NEXT |

Gate 2 detection icons

Gate 2 Peak
G
20
Gate 2 First Peak
G,
2 A\
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Gate 2 Edge

To change the Gate 2 detection:

Press the Gate 2 detection icon on the display to rotate through the gate detection
options

F1: Done (exit edit mode)

F2: None

F3: None

F4: Next page of parameters

Up/Down Arrow: Toggle between Edge and Peak

Right Arrow: Select Measurement Box 2 to edit

Left Arrow: Select Gate 1 Detection mode to edit

OK: Go to Menu to edit Gate 2 Detection mode parameters

Interface Gate Detection

Allows user to select between the first peak, edge, and peak of the interface gate option
used for immersion testing

When the Interface Gate (IF Gate) is turned off the IF Gate detection icon on the left side
of the screen will turn grey as shown in the image below

GRIN 1TH
41.0" N

FREQUENCY
5.00 mnz

ENERGY

120
DAMP ING

50 OHM

RECT

FULL
T T REJECT

o 18
5.000 20
4 %

[ PREV | NEXT |

IF Gate detection icons
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IF Gate Peak

IF Gate First Peak

IF Gate Edge

To change the IF Gate detection:

Press the IF Gate detection icon on the display to rotate through the gate detection
options

F1: Done (exit edit mode)

F2: None

F3: None

F4: Next page of parameters

Up/Down Arrow: Toggle between Edge and Peak

Right Arrow: Select Measurement Box 2 to edit

Left Arrow: Select Gate 1 Detection mode to edit

OK: Go to Menu to edit Gate 2 Detection mode parameters

Peak Memory

Peak Memory is a feature used to track signal peaks. There are three types of peak
memory: Peak, Peak Hold and Peak Pitch. Press the Peak Memory parameter button on
the touchscreen to change between the different peak settings

Peak settings are structured as a progression where you peak the signal, hold the signal

then can turn on peak pitch memory. Because of this, the arrow keys only work in one
direction so the progression is followed in the correct order

Peak Memory Icons

Peak Off H
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Peak

Peak Hold

Peak Pitch Memory
FI

P: Peak: tracks the signal amplitude and updates based on the highest value

inside the gate

e Pu: Peak Hold: similar to peak, but it holds the peak and does not continue to
update if signal with a higher amplitude is received

e Pp: Peak Pitch Memory: Peak Pitch Memory is used for angle beam
measurements and produces a chip that alerts the user when a signal has been
peaked. To peak the signal, the operator moves the probe back and forth
viewing the signal to determine the point at which the signal has been peaked
by looking at the current amplitude of the signal or by using peak memory
which holds onto the outline of the peaked signal.

e Px: Turns peak off

Note: For Peak Pitch Memory Beeper must also be turned on in the Initial
Settings Menu

Zoom

Zoom adjusts the gate 1 width to minimum range capability effectively zooming in on
gate 1. Zoom Can be set to on or off. Press the Zoom parameter button on the
touchscreen to toggle between on and off
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FiFD-DEMO GRIN g 1TH IN
1D 41.0 ‘

& 168- FREQUENCY
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ENERGY
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DAMPING
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RECT
FULL
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0 9 00
0.379 2.361
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e 7: Zoom off
e ZonN: Zoom on

Freeze

Freeze holds the displayed waveform until Freeze is turned off. Freeze Can be set to on

or off. Press the Freeze parameter button on the touchscreen to toggle between on and
off

GAIN 4B 1TH
2.0 . IN
FREGQUENCY

5.00 iz
ENERGY

120
DAMPING

50 OHM
FILTER

RECT
FULL

;p.-n...u--uwm-.m T T e e T Bt e e e e = [T

18

"4.366 00

o F: Freeze off
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o Fon: Freeze on

Screenshot

When pressed, the screenshot icon will save a screenshot of the display to the
microSD card inside the unit. To access screenshots the SD card needs to be removed
from the ECHO PRO and plugged into a computer using a card reader.

Alternatively screenshots can be taken directly on the computer using the DataXL
software program. See Section 13 DataXI/DataX[ Mobile for more details
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7 Customizing Display Options using the Display Menu

ECHO PROs have several display options that are customizable based on your
preferences within the Display Menu.

To get to the Display Menu, follow these steps first:

1. From the Measurement screen enter the Main Menu f by pressing the OK button
or F2-Menu via the physical F-key or touchscreen.

2. Use the Up and Down arrow keys or touchscreen to highlight the Display option.
If using the arrow keys a Look-Ahead Menu will appear showing the settings
found within the Display Menu. If the touchscreen is used you will fully enter the
menu when Display is selected.

DISPLAY
BRIGHTNESS 50%
WAVEFORM OUTLINE
X-AXIS GRID MODE STANDARD

B = MIN, 188 = MAX

[ BACK |

3. If using the arrow keys press the OK key to fully enter the Display Menu

4. Use the Up and Down Arrow keys or touchscreen to select any of the settings
you wish to change.

5. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen

Brightness

The ECHO PRO display can be adjusted to suit the lighting conditions the ECHO PRO is
being used in. The brightness increases in incremental steps with minimum brightness
level of 0 and a maximum of 100.

To adjust the screen brightness, follow these steps:

1. Inthe Display Menu, select the Brightness option by scrolling using the Up or
Down arrow keys then pressing OK or using the touchscreen to directly select
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Brightness.

DISPLAY

WAVEFORM OUTLINE
X-AXIS GRID MODE STANDARD

| BACK |

2. Use the Up arrow to increase the screen brightness and the Down arrow to
decrease brightness.
3. Press the OK key or the F1 — Back key to exit the screen.

Waveform

The waveforms that appear on the screen when taking measurements can be viewed as
either a solid waveform or an outline. Depending on the lighting conditions and your
overall preference, follow the steps below to toggle between options:

1. Inthe Display Menu, select the Waveform option by scrolling using the Up or
Down arrow keys then pressing OK or using the touchscreen to directly select
Waveform.
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DISPLAY
BRIGHTNESS 50%

WAVEFORM OUTLINE -OUTLINE

X-AXIS GRID MODE STANDARD FILLED

[ BACK |

2. Use the Up and Down arrow keys or touchscreen to select either option:
e Filled: Waveform will be solid
e QOutline: Waveform will be outlined
3. When done press the F1 — Back key twice to go back to the Main Menu or the
F7-Meas (Measurement) key to go to the Measurement Screen

X-Axis Grid Mode

X axis is 0-10 on the baseline. When making angle beam measurements legs can be
turned on and will display yellow lines based on bottom and top reflections for trig
calculations that provide visual cues for operator to know what “ leg” they are in

1. Inthe Display Menu, select the Waveform option by scrolling using the Up or
Down arrow keys then pressing OK or using the touchscreen to directly select
X-Axis Grid Mode.
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DISPLAY
BRIGHTNESS 50%

WAVEFORM OUTLINE

X-AXIS GRID MODE STANDARD ;STANDARd

LEGS

USE t74 TO NAY, OK

2. Use the Up and Down arrow keys or touchscreen to select either option:
e Standard: No yellow lines will appear
e [Legs: yellow lines will appear
3. When done press the F1 — Back key twice to go back to the Main Menu or the
F7-Meas (Measurement) key to go to the Measurement Screen

8 Adjusting the Initial Settings Menu

The ECHO PROs provide many usage settings that you can adjust depending on your
location and preference.

To get to the Initial Settings menu, follow these steps first:

1. From the Measurement screen enter the Main Menu by pressing the OK button or
F2-Menu via the physical F-key or touchscreen.

2. Use the Up and Down arrow keys or touchscreen to highlight the Initial Settings
option. If using the arrow keys a Look-Ahead menu will appear showing the
settings found within the Initial Settings menu. If the touchscreen is used you will
fully enter the menu when /Initial Settings is selected.
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INITIAL SETTINGS
AUTOOFF NEVER
BEEPER OFF
CLOCK
KEY TOUCH FEEDBACK OFF
LANGUAGE ENGLISH
RESET
RESOLUTION @.001 IN
SETUPS SELECTION

[ BACK |

3. Ifusing the arrow keys press the OK key to fully enter the

4. Use the Up and Down Arrow keys or touchscreen to select any of the settings
you wish to change.

5. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen

About

The About setting will display an image of the ECHO PRO start up screen. The start up
screen shows the model number, current software version as well as Danatronics contact
information. If you need information about your software or Danatronics contact
information, follow these steps:

1. From the Initial Settings menu, select the About option by scrolling using the Up
or Down arrow keys then pressing OK or using the touchscreen to directly select
About. A similar image to the one shown below will appear:
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ECHO-PRO Va.00.38
DANATRONICS CORP.
Q78-777-0081
WIWW.DANATRONICS.COM

2. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen

Auto Off
The Auto Off setting shows the amount of time the ECHO PRO will remain on during a
period of inactivity. To change the parameters, follow these steps:

1. From the Initial Settings menu, select the Autooff option by scrolling using the
Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Autooff..

INITIAL SETTINGS
V0.00.38

AUTOOFF @

BEEPER CAMCEL
CLOCK | | |
KEY TO ' ' ' -F
LANGUA | | R NGLISH
DOME
RESOLUTION
SETUPS SELECTION
USE t/4 TO MA Ok ECT
[ DONE | NEVER | 5 MIN J10 MIN|30 MIN] )
2. Use the Up and Down arrow keys to scroll through the following settings
o /3] minutes: The ECHO PRO will turn off automatically between 1-31

minutes
e Never: The ECHO PRO will never turn off automatically
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Or use the F-Keys by pressing the physical key or pressing and holding the
touchscreen to select from the following settings
e []-Done
F2 - Never - Never shut off automatically
F3 -5 minutes
F4 - 10 minutes
F5 - 30 minutes
F7 - Meas (Measurement) - go to the Measurement Screen

Or use the touchscreen to select Autooff which will open a number pad where any
number 1-31 can be entered along with the following options:

e (ancel - exits without saving

® Back ICON - backspace

® C(lear - removes all numbers currently typed

e Done - saves and exits the number pad

3. When finished, press the F1 — BACK key to exit the screen and return to the

Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

Beeper/Measurement Beep
The Beeper setting is an audio feature that sounds when an alarm condition is triggered.
(See Section 6 for more information about alarm settings.)

To turn on/off the Beeper feature, follow these steps:

1. From the Initial Settings menu, select the Beeper option by scrolling using the Up
or Down arrow keys then pressing OK or using the touchscreen to directly select
Beeper.

INITIAL SETTINGS
VIBRATE ON
ABOUT V2.00.41
AUTOOFF NEVER

CLOCK -0 N

KEY TOUCH FEEDBACK OFF
LANGUAGE ENGLISH
RESET

RESOLUTION 2.001 IN

(Back |

2. Use the up and down arrow keys or touchscreen to choose between the following
options:
e (ff: Disables the Beeper option
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e On: Enables the Beeper option

3. When finished, press the F1 — BACK key to exit the screen and return to the

Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

Key touch Feedback
The Key Touch Feedback setting is an audio feature that sounds when any key on the
ECHO PRO is pressed.

To turn on/off the Key Touch Feedback feature, follow these steps:

1.

From the Initial Settings menu, select the Key Touch Feedback option by
scrolling using the Up or Down arrow keys then pressing OK or using the
touchscreen to directly select Key Touch Feedback.

INITIAL SETTINGS
ABOUT V2.00.41
AUTOOFF NEVER
BEEPER ON
CLOCK

L ANGUAGE ENGLISH ON
RESET B

RESOLUTION 2.001 IN

SETUPS SELECTION
USE t/74 TO N
| BACK |

Use the up and down arrow keys or touchscreen to choose between the following
options:

e Off: Disables audio feedback when keys are pressed

e On: Enables audio feedback when keys are pressed

When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

Resolution

The Resolution setting can be modified allowing the user to select between 0.01" and
0.001", 0.Imm to 0.01lmm, or 0.1/s to 0.01 ws depending on the units selected using the
process described below.

To select a resolution parameter, follow these steps:

1.

From the Initial Settings menu, select the Resolution option by scrolling using the
Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Resolution.

&9



Danatronics Corp.

INITIAL SETTINGS
LANGUAGE ENGLISH

RESET

RESOLUTION 2.001 IN
SETUPS SELECTION -

TOUCH SCREEN ON

UNITS IN
VIBRATE ON

ABOUT V2.00.41
AUTOOFF NEVER

[ BACK |

2. Use the up and down arrow keys to choose between the following options:
e (.01 IN/0.1 mm/0.1 p/s
e (0.001 IN/0.01 mm/0.01 p/s

3. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

Setups

The Setups Selection Menu can be accessed from the Initial Settings Menu.

INITIAL SETTINGS
KEY TOUCH FEEDBACK OFF
LANGUAGE ENGLISH
RESET
RESOLUTION 2.901 IN
TOUCH SCREEN ON
UNITS IN
VIBRATE ON
ABOUT VE.00.41

[ BACK |

To access the Setups Menu, follow these steps:

1. When in the Initial Settings menu use the up and down arrow keys to select the
Setups Selection and press the OK key.
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2. Use the Up and Down arrow keys followed by OK or the touchscreen to select
the desired setup and continue to Measurement Screen

|Note: For more information on creating Setups see Section 3 - Setups

Touchscreen
The Touchscreen setting controls whether the touchscreen can be used or not. When the

touchscreen is turned off it can only be turned on again through physical key presses
To turn the Touchscreen on/off , follow these steps:

3. From the Initial Settings menu, select the Touchscreen option by scrolling using
the Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Touchscreen.

INITIAL SETTINGS
RESOLUTION 2.001 IN
SETUPS SELECTION >
UNITS IN LON
VIBRATE ON A
ABOUT VO.00.41
AUTOOFF NEVER
BEEPER ON
CLOCK

| Back |

4. Use the up and down arrow keys or touchscreen to choose between the following
options:
e Off: Turns the touchscreen off
e On: Tuns the touchscreen on
When the touchscreen is set to off, the following icon will appear to the left of the
battery indicator on the lower right hand corner of the screen.

5. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.
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Units
There are three different Units of measure available on the ECHO PRO: in, mm and p/s .
To select one, follow these steps:

1. From the Initial Settings menu, select the Units option by scrolling using the Up
or Down arrow keys then pressing OK or using the touchscreen to directly select
Units.

INITIAL SETTINGS
RESOLUTION 0.001 IN
SETUPS SELECTION
TOUCH SCREEN ON

VIBRATE ON MM

ABOUT V0.00.41 uSEC
AUTOOFF NEVER N

BEEPER
CLOCK

USE t/4 TO MAY. OK

2. Use the up and down arrow keys to or touchscreen choose between the following
options:
e /N:Inch
e MM: Millimeter
e uSEC: Microsecond

3. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

Vibrate
ECHO PRO will physically vibrate when this setting is enabled and an alarm condition is
triggered. (See Section 6 for more information about alarm settings.)

To turn on/off the Vibrate feature, follow these steps:

1. From the Initial Settings menu, select the Vibrate option by scrolling using the
Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Vibrate.
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INITIAL SETTINGS
RESOLUTION 2.001 IN
SETUPS SELECTION
TOUCH SCREEN ON
UNITS IN

ABOUT V0.00.41 Lon
AUTOOFF NEVER B
BEEPER
CLOCK

USE t/74 TO NR

[ BACK |

Use the up and down arrow keys to or touchscreen to choose between the
following options:

e Off: Disables the Vibrate feature

e On: Enables the Vibrate feature

When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

93



Danatronics Corp.

10 Measurements Menu

ECHO PROs has many measurement settings that can be set from within the
Measurements Menu, many of these settings can also be set directly from the
Measurement screen (for more information on making adjustments from the

Measurement screen see section 5- Measurement Screen).

To get to the Measurement menu, follow these steps first:

1. From the Measurement screen enter the Main Menu by pressing the OK button or
F2-Menu via the physical F-key or touchscreen.

2. Use the Up and Down arrow keys or touchscreen to highlight the Measurements
option. If using the arrow keys a Look-Ahead menu will appear showing the
settings found within the Measurements menu. If the touchscreen is used you will
fully enter the menu when Measurements is selected.

MENU | MEASUREMENTS
CALIBRATION >  RECTIFICATION
DATALOGER/COMM > |REF GAIN STEP
DISPLAY > |MELOCITY
INITIAL SETTINGS > | X MALUE
LOCKS > |ANGLE BEAM ANGLE
MEASUREMENTS ANGLE BEAM THK.
SETUPS > |FILTER SELECT
TEST > | GAIN

QUICK CAL ZERO

[ ExtT | |

3. Ifusing the arrow keys press the OK key to fully enter the

4. Use the Up and Down Arrow keys or touchscreen to select any of the settings
you wish to change.

5. When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen
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Angle Beam Angle

Angle beam transducers can use a variety of wedges allowing for measurements at
different angles. Common wedge angles are 30, 45, 60 and 70 degrees. The Angle
Beam Angle can be set to any value between 0 and 85.

To set the Angle Beam Angle follow these steps:

l.

From the Measurements menu, select the Angle Beam Angle option by scrolling
using the Up or Down arrow keys then pressing OK or using the touchscreen to
directly select Angle Beam Angle.

MEASUREMENTS
REF GAIN STEP 0.1 dB
VEL OC T {76LE BERN AIGLE @ 9330
X VALU LHNCEL 2. 000

ANGLE

FILTER _ _ _
GAIN . DOME
QUICK CAL

QUICK CAL

CLERR

USE t/74 TO MAY, OK

r‘ || || .‘| ‘r “ |r. .‘| |r.
b i A A, A, M,

2. Use the Up and Down arrow keys to scroll to the desired angle.

Or use the touchscreen to select Angle Beam Angle which will open a number
pad where any number 1-85 can be entered along with the following options:

e Cancel - exits without saving

® Back ICON - backspace

® (lear - removes all numbers currently typed

® Done - saves and exits the number pad

3. When finished, press the F1 — BACK key to exit the screen and return to the

Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

Angle Beam Thickness

When making angle beam readings, the thickness of the part must be entered in order to
properly calculate the trig functions used to locate defects. The ECHO PRO angle beam
thickness can be set to 0.01-200”

To set the Angle Beam Thickness follow these steps:

1.

From the Measurements menu, select the Angle Beam Thk. (Thickness) option
by scrolling using the Up or Down arrow keys then pressing OK or using the
touchscreen to directly select Angle Beam Thk. (Thickness).
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MEASUREMENTS
REF GAIN STEP 00.1 dB
VELOCI ANGLE Eﬂ?FIH THK. | il @@@ . 2330
X VALU 3 CANCEL 2.000
ANGLE | B 0
1.000
FILTER | | 9 | CLEAR -F
GAIN . ove 1.@ DB
QUICK CAL ZERO
QUICK CAL VEL

[ BACK |

2. Use the up and down arrow keys to select the desired angle beam thickness then
press OK
3. Press F1-Back to exit the screen

Filter Select

ECHO PRO by default is locked to BB 30 MHz. In order to change filter settings on the
Measurement Screen you need to unlock the filter selection by turning filter select on. To
lock the filter that’s currently selected, turn filter Select off.

To set the Filter Select follow these steps:

1. From the Measurements menu, select the Filter Select option by scrolling using
the Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Filter Select.
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MEASUREMENTS

REF GAIN STEP 02.1 dB
VELOCITY 0.2330
X VALUE 0.000
ANGLE BEAM ANGLE ]

ANGLE BEAM THK. 1.000
FILTER SELECT OFF

GAIN 41.0 DB
QUICK CAL ZERO 1.000
QUICK CAL VEL 5.000

USE t/4 TO HWA
[ BACK |

2. Use the up and down arrow keys or touchscreen to select between on and off.
On: Allows for the filter to be changed
Off: Locks the filter from being changed

3. Press F1-Back to exit the screen and go back or Press F7-Measure to enter the
measurement screen where a new filter can be selected from Page 1 of the Menu
Pane

Gain

Gain refers to an increase in signal power (echo height) and is typically measured in
decibels (dBs). The Gain feature is useful for setting a reference level, making it easier to
add or subtract gain. When gain is selected you can adjust the gain from 0.0 db to 110.0
db in 0.1 db increments

To set the Gain option, follow these steps:

1. From the Measurements menu, select the Gain option by scrolling using the Up
or Down arrow keys then pressing OK or using the touchscreen to directly select
Gain.
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MEASUREMENTS

ANGLE BEAM ANGLE ]
GAIN 41.0

ANGLE : 1.000
FILTER CANCEL = F

| | | 1.0 DB
QUICK | | | 1.000
QUICK | | R 5000
RECTIF | ooE JLL
REF GAIN STEP 00.1 dB

VELOCITY 0.2330

2. The Option to turn Reference Gain on or off will appear above the F2 key. Press
F2 to toggle between on and off. If Reference Gain is turned on you will be asked
to enter a gaintref gain value rather than just gain

3. Ifusing key presses, use the Up and Down arrow keys to scroll to the desired
decibel level.

If using touchscreen, a number pad will appear where any number from .01- 110
can be entered along with the following options:

e Cancel - exits without saving

® Back ICON - backspace

® (lear - removes all numbers currently typed

® Done - saves and exits the number pad

4. Press F1-Back to exit the screen and go back or Press F7-Measure to enter the
measurement screen where a new filter can be selected from Page 1 of the Menu
Pane (see Section 2 for more details)

Quick Cal Zero

The Quick Cal Zero sets a standard thickness value for the thin piece that is used to
calibrate. If using a 5-step block from .100-.500” to calibrate the user should set the
Quick Cal Zero to .100”

To set Quick Cal Zero:

1. From the Measurements menu, select the Quick Cal Zero option by scrolling
using the Up or Down arrow keys then pressing OK or using the touchscreen to
directly select Quick Cal Zero.

2. Use the Up and Down arrow keys to scroll to the desired value
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3. Press F1-Back to exit the screen and go back or Press F7-Measure to enter the
measurement screen where a new filter can be selected from Page 1 of the Menu
Pane

Quick Cal Velocity (Vel)

The Quick Cal Velocity sets a standard thickness value for the thin piece that is used to
calibrate. If using a 5-step block from .100-.500” to calibrate the user should set the
Quick Cal Zero to .500”

To set Quick Cal Velocity:

1. From the Measurements menu, select the Quick Cal Vel option by scrolling using
the Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Quick Cal Vel.

2. Use the Up and Down arrow keys to scroll to the desired value

3. Press F1-Back to exit the screen and go back or Press F7-Measure to enter the
measurement screen where a new filter can be selected from Page 1 of the Menu
Pane

Rectification

The Rectification option will vary the way in which the echoes are shown on the
waveform display. Rectification does not affect the thickness measurement in any way.
There are four options available.

To set the Rect option, follow these steps:

1. From the Measurements menu, select the Rectification option by scrolling using
the Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Rectification.

MEASUREMENTS
GAIN 41.@ DB
QUICK CAL ZERO 1.000
QUICK CAL VEL 5.000

RECTIFICATION FULL -FULL

REF GAIN STEP 00.1 dB m
VELOCITY 0.2330 HW-
X VALUE 0.000 | RF
ANGLE BEAM ANGLE 0 K
ANGLE BEAM THK. 1.000

USE t/4 TO N

\| |1
AL
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2. Use the Up and Down arrow keys or touchscreen to select from the following

options:

RF: Both positive and negative lobes are displayed in the RF waveform, which
gives the greatest overall representation of position for more applications.

Full: Displays the negative section of the echo folded around the baseline so that
both the positive and negative lobes are shown.

HW+: Displays the positive lobes, but not the negative lobes. An indicator is
shown on the ECHO PRO.

HW-: Displays the negative echo lobes as positive and does not show the positive
lobes at all. An indicator is shown on the ECHO PRO.

Press F1-Back to exit the screen and go back or Press F7-Measure to enter the
measurement screen

Ref Gain Step

Some procedures require you peak a signal on a given reflector by peaking the signal to
80 full screen height (FSH), for example. This is easy to do by gating the signal and
pressing the F2 — Auto 80 key. Once this is done, some codes will dictate how much
scanning gain should then be added for inspecting parts in the field to account for
attenuation, scattering, and surface condition. If your code and procedure stated to add
+14 dB of scanning gain, this can also be done by pressing the function key for REF ON
and using the up arrow key to +14 dB as shown in the image below:

To set the Reference Gain Step, follow these steps:

I.

From the Measurements menu, select the Rectification option by scrolling using
the Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Rectification.

Use the arrow keys to scroll to a specific value, or use the touchscreen or F-keys
to select from the following preset options:

F1: Back (exit return to measurement menu)

F2:1.0dB

F3:2.0dB

F4: 6.0 dB

F5:12.0dB

F6: None

F7: Meas - exits and returns to the measurement screen
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MEASUREMENTS
GAIN 41.0 DB
QUICK CAL ZERO 1.000
QUICK CAL VEL 5.000
RECTIFICATION FULL

REF GAIN STEP 02.1 dB

VELOCITY 0.2330
X VALUE 0.000
ANGLE BEAM ANGLE 0
ANGLE BEAM THK. 1.000
USE t/4 TO NA
[ BAcK | 1.eDBJ

Set the Reference Gain Step from 0.1 dB to the total system gain (Ref Gain plus
Scan Gain).

In the example below, the Ref Gain Step parameter was turned on after the dB
step was set to 6 dB. This means that after pressing gain, each up or down setting
to gain, the gain will change by the step size of 6 dB.

Velocity (VEL)
You can enter the range of velocity depending on your measurement needs and
calibration by using the Velocity option.

To set the Velocity option, follow these steps:

1. From the Measurements menu, select the Velocity option by scrolling using the
Up or Down arrow keys then pressing OK or using the touchscreen to directly
select Velocity.

2. Use the Up and Down arrow keys to scroll to the desired angle.
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MEASUREMENTS

QUICK CAL VEL 5.000
VELOCITY | @. 2330

RECTIF m
REF GA CANCEL 5.1 dB
| | | . 2330
X VALU | | | . 000
ANGLE | | | CLERR 0
ANGLE . DONE 1.000
FILTER SELECT OFF
GAIN 41.0 DB
USE t/4 TO N
[ DoNE

Or use the touchscreen to select Velocity which will open a number pad where
any value from 0.04000 IN/uS — 0.60000 IN/uS can be entered along with the
following options:

e (ancel - exits without saving

® Back ICON - backspace

® (lear - removes all numbers currently typed

® Done - saves and exits the number pad

3. When finished, press the F1 — BACK key to exit the screen and return to the

Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

X-Value

Setting the X-Value physically marks the distance from the front of the wedge to the BIP
(Beam Index Point) when making angle beam measurements.
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MEASUREMENTS
QUICK CAL VEL 5.000
RECTIF|” . JLL
REF GA CANCEL 2.1 d B
VELOCI | | | . 2330
2.000
HNGLE | | | CLERR
ANGLE . ooE 1.000
FILTER SELECT OFF

GAIN 41.0 DB

USE t/4 TO HWA
[ BACK |

To enter the X-Value into the unit, follow these steps

1.

From the Measurements menu, select the X-Value option by scrolling using the
Up or Down arrow keys then pressing OK or using the touchscreen to directly
select X-Value.

Use the Up and Down arrow keys to scroll to the desired value.

Or use the touchscreen to select X-Value which will open a number pad where
any value from TO can be entered along with the
following options:

e Cancel - exits without saving

e Left Arrow - backspace

® (lear - removes all numbers currently typed

® Done - saves and exits the number pad
When finished, press the F1 — BACK key to exit the screen and return to the
Main Menu or the F-7 Meas (Measurement) to enter the Measurement screen.

In the pull down menu of the measurements box, you can then choose Gate 1
Surface Distance (-X) as shown below:
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13 Exporting and Updating with DataXL and DataXL Mobile

DataXL

DataXL is Danatronics free PC based interface program used to update Dantronics gage
and flaw detector software and to send/receive datalogger files on your computer. When
used with a flaw detector or gage with datalogger, Data XL saves readings to .csv files
that can be used in any spreadsheet program such as Microsoft Excel or Google Sheets.
For gages without a datalogger, DataXL is used to update your software to the latest
release so you can stay updated on the latest features. DataXL is also used to interface
with Ultrapipe.

Downloading and Installing DataXL
Before you can install DataXL you will need to download the file. The DataXL

installation file can be found on the resources tab of our DataXL page
(https://www.danatronics.com/dataxl) or on the resources tab of any of our ECHO PRO
models.

To Install DataXL follow double click the installation file and follow the on screen
instructions.

DataXL Installation Troubleshooting

If problems arise when installing DataXL that are not covered below, please call us at
978-777-0081 or email us at support@danatronics.com

Windows Defender Smart Screen

Sometimes Windows Defender SmartScreen will appear when the Data XL installation
file is opened.

If that happens follow these steps:

1. Click the More Info button on the screen
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Windows protected your PC

2. Click the Run Anyway button to continue with installation.

Windows protected your PC

3. Click the Next button to select the default folder for Data XL to be installed into.

105



Danatronics Corp.

15 Setup - Data XL -

Select Destination Location
Where should Data XL be instaled 7

Setup wil instal Data XL into the following folder.

To contirue, chok Net. F you would Boe 1o select a diffensnt folder chok Browse.

At beast 6.3 MB of frew disk apace i reguined.

s [ e

4. Click the Next button (1d below) to allow a shortcut to be installed in the Start
Menu.
iﬂ] Setup - Data XL -

Select Start Meru Folder
Whees should Setup place the program's shodcuts?

Setup wil creale the program's shorbouts in the following Start Merw Tolder.

To continue, clck Meat, I you would loe 1o select a diferent folder, chck Browse
[ErEm Bromse..

N o [

5. Click the Install button (1e below) to commence with the installation of Data XL.
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§5 Setup - Data L -

Ready to install
Setup is now ready to begin instaling Data XL on your computer

Chei: irtall 1o continue with the instalation_ or clck Back F you want to review o
change arry settings

Diestination location
C\Prooram Fles \Datax]l

Start Menu folder
Duata XL

o [ | o

Once the installation is completed click the Finish button (1f below). Data XL is
now installed on the computer.

Eil Setup - Dwta XL

Completing the Data XL Setup
Wizard

Setup has finished instaling Dala X1 on your computer. The
applcation may be launched by selecting the nstalled icons

Chicle Finish 1o ext Sefup
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Setup File Failure to Launch

In some instances the Windows OS may block the DataXL setup file from ever
launching. This is also done silently so the user has no indication as to why the file fails
to launch.

To check for this issue and correct it follow the below steps.

1. Right click on the setup file.
2. Click on Properties

l" - = Applcation Tooh,  Dowmloady

= 4 & ¢ WyComguter » Dowelosds v &

=]
# Chick scoes 1

i Onaglhr Open HE%!

I by Col ' Run as sdministreton
' Bl Teeublethaot compatibalay SR
Piri b2 SRart
EH Scan with Windows Defender.
IS Share

Bl Deika
Dooa
| & oown

‘I.' bhugad v BCOREE B ¥

) Winkarge
P b tasichar

& Pectui
B vadeo

e d
= Send to »

- Gy

= ben Lot

P eomn Lopy

Purita

Relant peevious verism

b Metae
Creste phoriout

Deeleie

Reriarm

Proparties

Tiem 1 e selected 213 M8

3. If the Security section is present in the project properties click the Unblock
checkbox.
4. Click the OK button to accept the changes.
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= dataxl_v31800 Properties *

General  Compatiblity Securty Details  Previous Versions

[d
|
|
Tg,lpu ol Bl

Drescripiion

Location
Size

Size on disk

Created
Modified

Accessed

Annbites

[dataxl_v31300

Appheabon | dxi)

Diata XL Seup

CADownloads
2.23MB (2338851 bytes)
2 23MB (2342 312 byles)

Monday, March 01 2021, 1:11:20 PM
Monday, March 012021, 1:11:21 PM

Today, March 01, 2021, 1:11:21 PM

[JRead-onty  []Hidden Advanced

Security

This file came frorm another computer —

«+| Linblock
and might be blocked to help protect &
this compuber.

5. Launch the installation file again and it should run.

Updating ECHO PRO Software

Danatronics periodically releases software updates with new and improved functionality
and features. These software updates are free and available for download on our website
(http://www.danatronics.com). The current ECHO PRO software file can be found on the

resources tab of the ECHO PRO product page (http://www.danatronics.com/echopro).

The following items are require in order to update ECHO software:

ECHO PRO Flaw Detector
USB-C cable

A Computer with Windows XP, 7, 8 or 10 operating system
Data XL Software installed on PC

Use the most recent version of Data XL to upgrade your ECHO PRO software.

To update an ECHO PRO, follow the below steps:
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. Power on the ECHO PRO by holding the F1 key until the unit beeps and displays

the splash screen.

Connect the ECHO PRO via a USB cable to a computer that already has Data XL
software installed on it.

3. Launch Data XL software.

Click the Software Upgrade tab (3a in below image) located in the upper portion
of Data XL.

Click the Select File To Download button (3b in below image), which will launch
an open file dialog box. Select the file to update the ECHO PRO. (In the example
below, the file Echo v.0.0.12f.bin was chosen.)

Click the Start Download button (3¢ in below image), which will commence
with the software update. The ECHO PRO should display the message
“Launching Update” on the screen. Shortly after, the update program will
proceed to update the ECHO PRO. Once the update is complete, the screen will
display a message to “Unplug USB cable to turn off power”. At this point, the
software update process is completed.

. .
Data XL - Version 3.7.4¢ o

D-ﬂuFieTrrvdrr Tmﬂdl?rdm:. File Merge | Fie Connte |

o]

1. ¥ EHCO3UIPG-DT in QN - Makon sure LISE cable i ungiugged from thi PG or the EHCLS/URGDT, Then pooess
F1 kery 85 buen the ERCAIURGHIT off. Wl wrtl you hear ore baep bafors relsasing the F 1 key.
EHC-08/UPG-07 is OFF - Make surs FSH is: unplugged from the PC or the ERC-I3UPGT
Fress u'\;_r?cl thas Ecﬂ?n'leqn'mﬂ'\-e ERC-I UPG-OT WHILE phuggng the USE cable into the
G-07 and

Satus

Lansaonics

Mate vy

Case
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Sending and Receiving Files
ECHO PRO flaw detectors can send and receive files between the flaw detector and
Windows Computers

The following items are require in order to export/import files:

ECHO PRO Flaw Detector

USB-C cable

A Computer with Windows XP, 7, 8 or 10 operating system
Data XL Software installed on PC

Sending files to ECHO Gages

ECHO PRO flaw detectors are able to accept .CSV datalogger files created in spreadsheet
programs like Excel.

To import files from an ECHO PRO, follow these steps:

1. Power on the ECHO PRO by holding the F1 key until the unit beeps and displays
the splash screen.

2. Connect the ECHO PRO via a USB cable to a computer that already has Data XL
software installed on it.

3. Launch Data XL software.

4. The files that are present in the computer will appear in the right side file list in
the “Host PC” area. Select the file you wish to export to the computer by left
clicking it once.

5. Click the “<< Transfer <<” button to send the file from the pc to the computer.
The imported file will now appear on the left side file list in the “Gage” area. The
file will now appear on your ECHO PRO
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Data File Transfer ] Software Upgrade ] Teminal ] Preferences | File Merge | File Create | File Convert ]

Gage Host PC
Refresh Gage Files List Gage - Select Directory | Refresh Directory

|C:'-Users'-Nico|e \Documents'DataXL Fles\data

datalog -
— I << Transfer << .
Name ‘ Type | Modified ~ Name | Type | Modfied

LINEAR CSV LINEAR  10/05/2019 17: NEWFILEZCSV 2D 11122021 1111,
TWO DIMENSIO... 2D 10/05/2019 17: NEWFILECSV 2D 11/12/202111:10,
LINEAR PRECISI... LINEAR  10/05/2015 17- —_—

TWO DIMENSIO... 2D 10/08/2019 17: 53 Screen Capture 3>

LINEAR FLAW D.. LINEAR  10/D5/2019 17-

TWO DIMENSIO... 2D 10/08/2019 17:

SCREEN.BMP

DC1101.0MHZC... SETUP 104052015 17:
DC17510MHZC... SETUP 104052019 17:

< > < >
Transfer Progress:
Status: File transfer complete. File SCREEN . BMP saved
I
NDT 1
i MadelEasy
Close

Exporting files from ECHO PRO
To export files from ECHO PRO, follow these steps:

1.

2.
3.
4

Plug the USB cable into the ECHO PRO and the host computer.

Turn the ECHO PRO on by holding the F1 key until the the unit beeps.

Launch Data XL on the host computer.

Click the Refresh Gage File List button in Data XL to get the file list loaded into
Data XL.

The files that are present in the ECHO PRO will now appear in the left side file
list in the “Gage” area. Select the file you wish to export to the computer by left
clicking it once.

Click the >> Transfer >> button to export the file from the ECHO PRO to the
computer. The exported file will now appear on the right side file list in the “Host
PC” area. To view the file, double click the filename located on the right side file
list in the “Host PC” area.
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" Data XL - Version 3852 = ]
Diata Fie: Transfer | Software Upgrade | Teminal | Freferences | Fle Merge | Fie Create |
Gage Host PC
|_ Refresh Gage Fies Lin_| | [Gope - Sebact Demctony _ eresh Dewcior |
[maieg ] [C sty Pubbe' Docamants Data XL \data
Modfied - Hame | Tipe | Modfied -
LINEARCSV OP2CEY BOILER 072672071
O CIMEr . SCREEN BMP 072772007 05
LINEAR PRECISI., LINEAR  [M/29/2014 03 TESTEQILERFI,, BOILER 077262017 11
TWO DIMENSI0... 2D 04/29/2014 03 3 Trmnafur 23 TESTALECSY  LNEAR (726200709
LINEAR FLAW D LINEAR  OM/29/2014 03 TESTFILECSY  BOILER  (&/DR201702
TWO DIMENSID.., 20 04202014 03 TESTUNCSY  LINEAR  O7/27/2017 0%
SCREEN BMP TVRICSY BOILER 072672007 12
DCII0 LOMHEC., SETUP  [M/29/2014 03 VALID FILEMAM . BOILER  DEA8/2017 01 B
DCl'-'S 1 ENH.?‘: SET'-,!E W-QB-’_Z':-M I:ﬂ_!' = VALIDFILEMAME . BOILER 02082071 .
m [ 4 m 1]

Traruder Progress:

Stahs: Gage dreciony file kst refresh compiste:

MO T I"Ell’

Taking Screen Captures from ECHO PRO
Using the DataXL Screen Capture feature, the user is able to save screenshots of the
ECHO PRO display

To take a screen capture of your ECHO PRO display, follow these steps:

1.

2.
3.
4

Plug the USB cable into the ECHO PRO and the host computer.

Turn the ECHO PRO on by holding the F1 key until the unit beeps.

Launch Data XL on the host computer.

Click the Refresh Gage File List button in Data XL to ensure the current display
will be copied

Press the >> Screen Capture>> button to save an image of the current display.
The exported image file will save in the currently selected Directory
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Data File Transfer I Software Upgrade ] Temninal } Preferences | File Merge ] File Create ] File Convert ]

Gage Host PC
Refresh Gage Files List Gage - Select Directory | Refresh Directory
datalog = C:\Users\Nicole \Documents\DataXL Files
Name | Type | Modified A Mame | Type | Modfied
LINEAR.CSV LINEAR  10/05/201517: data 11122021 10:14,
TWO DIMENSIO... 2D 10/05/201917: SCREEN.BMP 111272021 11:08,
LINEAR PRECISI... LINEAR  10/05/201917:
TWO DIMENSIO... 2D 10/05/201917: I e
LINEAR FLAW D... LINEAR 10/05/201917:
TWO DIMENSIO... 2D 10/05/201917:
SCREEN.BMP
DC110 1.0MHZ.C... SETUP 10/05/2019 17
DC175 1.0MHZC... SETUP 10/05/201917: ,
< > € >

Transfer Progress:

Status: File transfer complete. File SCREEM.BMP saved

T 1
i Made|Easy

Close

Terminal
The terminal is a developer area not used by most customers.

Terminal Commands
The case sensitive commands available in the terminal are as follows:

get thickness
This command is used to obtain a thickness reading from the ECHO PRO.

If the ECHO PRO has a thickness reading available, the ECHO PRO will respond
with a line containing the thickness reading and units (IN, MM, or US), followed
by carriage return and line feed (\r\n). For example:

0.496 IN

If the ECHO PRO is detecting a loss of signal from the transducer, it will return
dashes:
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If no thickness reading is available (for example, if the ECHO PRO is powering
up, displaying a menu, or otherwise not in measurement mode), the ECHO PRO
will respond as follows:

thickness unavailable

Note that all ECHO PRO responses end with a carriage return and a line feed
(\r\n).

dir /dev/datalog

This command is used to obtain a list of the files on the ECHO PRO. The ECHO
PRO will transfer a list of all files on the unit, terminated by x’FFFF’.

read /dev/datalog/<filename>

This command is used to transfer the named file fo the host, in Danatronics .CSV
format. The transfer is terminated by x’FFFF’.

write /dev/datalog/<filename>

This command is used to transfer the named file from the host fo the ECHO PRO.
The file can be either a new file (the filename doesn’t already exist on the ECHO
PRO) or an existing file (the filename does exist on the ECHO PRO).

Normally, the ECHO PRO will respond with “OK\r\n”, indicating that it is in
import mode, ready to receive the file. If an error is encountered, such as the
ECHO PRO having no more room for another file, the ECHO PRO will respond
with “ERROR: message\r\n” where message is a descriptive message, such as
“No room for another file”.

poweroff

This command is used to power off the ECHO PRO. The ECHO PRO will display
the power-down logo screen, save all parameter and file information in the flash,
respond with an “OK\r\n” message indicating it is done, and then power off. This
takes about 2 seconds.
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Reading a Datalogger file from the DataXL Terminal
In DataXL go to Terminal tab and type the following command to read a file from

1.

(98]

ECHO PRO’s internal memory

read /dev/datalog/<FILE NAME>

OR Write following command to read a file from sd card
read /sd/datalog/<FILE NAME>

Replace <FILE NAME> with name of the required file (without brackets or

extension).

Data XL Pro - Version 3.19.0.0

Data File Transfer} Software Upgrade Terminal l F’ref‘erences] File Merge | File Create | File Convert

Command: |readfdevfdatalogfLINEAR

Besponse: 7 Enter this command, replace the file
name (here our file name is "LINEAR'

without extension and quotation marks)
This will read file from internal memory

to read from SD card replace "dev" with
"sd" in above command (without quotation)

Sent 0 bytes Received |0 bytes

Write to EP2

StartRead
Clear Response Buffer

2. press Start
Read button

3. press Write to
EP2 button

Barszsonics

i
MadeiEasy

Close

Press ““Start read” button on terminal tab
Press “Write to EP2” button

File transfer will start and will take some time depending on size of file and its
data. After process is finished, copy the content of terminal to new text file to

review the data.
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Data XL Pro - Version 3.19.0.0 —

Data File Transferl Software Upgrade Terminal | Preferences | File Merge | File Create | File Convert

Command: Iread!dev}datalogleNEAR Write to EP2 |

3FILENAME. TYPE FILE VERSION PREFIX.S TARES StartRead
3 2
- Stop Read
Clear Response Buffer

Response:

UFH: 1.,PRODUCT: 21-006,VERSION: V3.03

Sent |24 bytes

° 4. copy this full content till
the end of file and paste it in
another text file.

llado.sy

Close

Preferences
The DataXL preferences tab allows the user to change the language displayed within
DataXL and view their MAC addresses (required for DataXL Pro upgrade).

To change the DataXL Language follow these steps

1. 1.With DataXL open, click the preferences tab
2. Click the down arrow to the right of the current language.
3. A dropdown will appear, select from the available languages

e English

e Suomen
e Francaise
e C(Cestina

e Deutsch
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Data XL - Version 3.19.0.0 - x

Data File Transfer | Software Upgrade | Terminal ~ Preferences I File Merge | File Create | File Convert

Language -
MAC Address: 18-56-80-80-FB-5F

00-FF-AF-AT-A3-54

18-56-80-80-FB-5B

18-56-80-80-FB-5C

18-REGNANFA.RR

| 7
ND|T )
i Mado|Easy
File Merge

When multiple inspectors are taking readings that are part of the same main file, their
data can be merged back into one file after the readings are complete using the File
Merge feature

To Merge Files with DataXL follow these steps:

1. Open DataXL and click the File Merge tab.

2. Select directory where files are transferred and click “Refresh Directory”.

3. Select first file to be merged from left side window and then click on “Search
Matching Files”

4. All matching files will appear in right hand side window.

Enter file name including extension (.csv) for new merged file.

6. Select files to be merged from right hand side window and click “Merge Selected
Files” button. Message will appear showing the status of merge.

b
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Data XL - Version 3.19.0.0 — X
Data File Transfer | Software Upgrade I Terminal I Preferences  File Merge | File Create I File Convert I
—Select File — Merge Files
Select Directory I Refresh Directory | Enter name for merged file

IC:\Users\Niccle\Dccumerﬂs\Da{aXL Files'\data I
Select First File Matching files

Name Type Modified Name | Type | Modfied

11/12/2021 11:11 AM
NEW FILECSV 1141272021 11:10 AM
< > < >
Search Matching Files >> derge Selected Files
m !i |n'.
NOjT Mudjsny
Close

File Create

New Datalogger files can be created within DataXL then sent to Danatronics flaw

detectors.

To Create a new DataXL datalogger file, follow these steps:

1. Open DataXL and click the File Create tab.
2. Select the product type from the available options:

Color Corrosion Gage - Corrosion file for EHC-09 Color

Monochrome Corrosion gage - Corrosion file for EHC-09 monochrome
Color Precision gage - Precision file for UPG-07 Color

Monochrome Precision Gage - Precision file for UPG-07 monochrome
ECHO 9/8 - Corrosion file for ECHO PRO gages

ECHO 7/8 - Precision file for ECHO PRO gages

ECHO FD - Flaw Detector file for ECHO FD Gages

ECHO PRO - Flaw Detector file for ECHO PRO Gages

3. Select the file type from the available options:
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Data XL Pro - Version 3.19.0.0 = X

Data File Transfer| Software Upgrade\ Terminal| Preferences| File Merge File Create File Gonvert|

Select Product ECHO 978 ]

Type |
LINEAR
LINEAR + CUSTOM POINTS
12D
2D + CUSTOM POINTS
3D
BOILER
MANUAL
12D MANUAL
3D MANUAL
4D MANUAL
NOTES

Close
Linear
2D
3D
Boiler
Manual
2D Manual
3D Manual
4D Manual
Notes

4. A window will appear displaying the available inputs for the selected file type.
Enter a file name

120



ECHO PRO Ultrasonic Flaw Detector

Data File Transfer| Software Upgrade‘Terminal Preferences | File Merge File Create File Convert

2D - ECHO

Select

Type
File Name DAN
Description TANK FARM
Location ATL Inspector Id ’L(;i
Prefix [Tankaz
Start Col A End Col ’07
Start Row n End Row ’5‘7
1st Inc ROW v
Pattern STANDARD -
Col Step 1 Row Step ’17
Notes File Select File

Create File Cancel

5. Under the save parameter select from available options
e THK Only: Saves thickness value
o THK + ASCAN: Saves thickness value and A-Scan data
6. Fill in the remaining parameters then press Create File. Once saved, click the
Data File Transfer tab. The new file will appear in the Host PC file list on the
right side of the screen.

Close

File Convert
File Convert is a custom feature not used by most customers

DataXL PRO
DataXL Pro is Danatronics paid version of DataXL. DataXL Pro displays the A-Scan

and thickness displays on the screen as they would have been displayed on the ECHO
PRO. The DataXL Pro interface is identical to the standard DataXL interface aside from

the ability to view A-Scan and B-Scan displays.

To view your A-Scan or B-Scan readings within DataXL Pro follow these steps:

1. Open DataXL and click on the Data File Transfer tab if it not the currently

opened tab
2. Click to highlight the file you want to view
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Data XL Pro - Version 3.18.0.10 - X

Data File Transfer 1 Software Upgrade | Terminal | Preferences | File Create | File Merge | File Convert | Excel Interface

Gage HostPC

Refresh Gage Files List Select Directory | Refresh Directory

‘C \Users\Public\Documents\DataXL\data

z< T fer <<

Name | Type ‘ Madified ansier ‘ Name ‘ Type ‘ Madified
Example Files 10/04/2021 02:52 PM
MANUAL-CORR-Fr.. MANI 10/26/2021 04:27 PM
MANUAL-CORR-Fr 11/01/2021 10:20 AM
>» Screen Capture >> MANUAL-CORR.ech 10/24/2021 05:50 PM

I Data View
|
Export

< > < >

Transfer Progress

Status:

%ﬂmémms

Mado|Easy

Close
3. Press the DataView button and DataXL will open the selected file within DataXL

Data File Transfer | Software Upgrade| Terminal | Prsferences! File Merge| File Create|File Convert

Data View - ASDF.CSV s X
D THICKME. [UNTS  [ALARM | DIFF GAIN FAST |NOTE# [SETUP# [MEAS MODE |BSCAN ASCAN A
TANKAZNORTH  0.255 IN OFF OFF AGC OFF = 1 STD OFF ON
TANKASNORTH 0.255 I OFF QFF AGC OFF & 1 STD OFF 0N
TANKATSOUTH 1
TANKAIEAST 0.264 3] OFF OFF AGC OFF " 1 STD OFF 0N
TANKDIEAST 0.279 I OFF OFF AGC OFF & 1 STD OFF ON
TANKAINORTH  0.283 IN OFF OFF AGC OFF s 1 STD COFF ON <
TANKAAFAST noa3 1N NFFE NFFE AR nFF = 1 Sy NFF N
< >
(& & Copy Id Rows to Clpboard
Setup
ASDF.CSV - ID # TANKA1SOUTH THK 0.262 IN Type Value ~
UNITS IN
WELOCITY 023300
COATING VELOCITY 010180
DIFF TYPE OFF
DIFF REF 0,500
ALARM TYPE OFF
LOW ALARM 000
HIGH ALARM 0.500
ALARM % 20
BS RANGE 0.500
GAIN AGC e
Motes
0.000IN |
Copy Graph to Clipboard Frint Graph Print Page ‘ Close

Closs

A-Scan file view in DataXL Pro
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Data View - YZ.CSV =

[s] THICKNESS  [UNTS  [ALARM [DIFF [GAIN  [FAST  [NOTE#  [SETUP# [MEASMODE |BSCAN  |[ASCAN A
TANKA7AT 0299 IN ON OFF AGC OFF - ] STD OFF OFF
TANK47A2 0299 IN ON OFF AGC OFF - 0 STD OFF OFF
LOW 1
TANK47A4 0097 IN LOwW  OFF AGC ON - 1 STD ON OFF
TANK47A5 0099 IN LOW  OFF AGC ON - 1 sTD ON OFF
TANK47B1 0100 IN LOW  OFF AGC ON - 1 sTD ON OFF v
TANKAZRY - - - - - - = - - - -
< >
(@) e Copy Id Rows to Clpboard
Setup
YZ.CSV -ID #1 THK 0.498 IN Type Value A
UNITS IN
VELOCITY 0.23300
COATING VELOCITY 010180
DIFF TYPE OFF
DIFF REF 0.500
ALARM TYPE LOWY
LOWY ALARM 0170
HIGH ALARM 0.500
ALARM % 20
BS RANGE 0500
GAIN AGC v
MNotes

0.500IN ‘

4 »

Copy Graph to Cliphoard ‘ Print Graph ‘ Print Page Close

B-Scan file view in DataXL Pro
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DataXL Mobile

DataXL Mobile is Danatronics Mobile application available for iOS in the AppStore and
for Android in the Google Play store. DataXL Mobile

System Requirements

e Hardware Requirements
o DataXL Mobile is for use with all Danatronics ECHO PRO flaw detectors.

e Software Requirements
o ECHO PRO software Version 1.00 or higher
o ForiOS/iPadOS - v11 or higher

Device Connection

Before you can use any of the features available in DataXL Mobile, you need to connect
your ECHO PRO. When the ECHO PRO is connected a green dot will appear on the
upper left corner of the Device Connection section of the DataXL Mobile main menu.

To connect your bluetooth enabled ECHO PRO
e Open DataXL Mobile on your IOS or Android device and turn on your ECHO
PRO
e Select Device Connection in the upper left corner of the DataXL Mobile main
menu
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DataXL Mobile

[
R
Device Connection Live Mode
il <
Gage Flash Directory Gage SD Directory
Mobile Device Directory New File
2 :
\*
Help Settings
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e Alist will display that will include an ECHO-xxxx option if your ECHO PRO is
turned on. Select the ECHO device from the list. It will turn green and a green
button will appear at the bottom of the screen that says “DISCONNECT.” Your
ECHO PRO is now connected and ready to use the other DataXL Mobile features

Device Connection

ECHO-1876

e If your flaw detector does not appear in the list, make sure your ECHO PRO is on
and press the scan button in the upper right corner to refresh the list.
e Note: Only one device can be connected to your flaw detector at a time
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To disconnect your ECHO PRO
e Press the green “DISCONNECT” button at the bottom of the Device connection
Screen or turn of your ECHO PRO

Device Connection

ECHO-1876

DISCONNECT
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Live Mode

Live Mode allows the user to see the readings from the ECHO PRO on their 10S or
Android device.

To use Live Mode
e Make sure ECHO PRO is connected to your IOS or Android device - See Device
Connection section for more information on how to connect
e Select Live Mode in the upper right corner of the DataXL Mobile main menu to
enter Live Mode
e Begin making readings with ECHO PRO and they will appear on the DataXL
Mobile screen within in approximately 3-5 seconds
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Live Mode

SAVE

THICKNESS ONLY

By default DataXL Mobile will display both the thickness and waveform. To view
the thickness reading only or if you don’t have a waveform displayed on your
ECHO PRO, press the Blue “Thickness Only” button in the middle of the “Live
Mode” screen. If you would like to change it back, the blue button in the middle
of the screen will now say “ASCAN + THICKNESS”, press to display both
A-Scan and Thickness Reading
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Live Mode

SAVE

ASCAN + THICKNESS

e To pause readings within DataXL Mobile, press the blue Pause button just below
the display window. They key will change to say Resume. Press to being making
reading again

e To save readings using DataXL Mobile, Press the green “SAVE” button. You can
save readings as an image, PDF or CSV file. After selecting the file type, a
message may appear asking you to enter a file name before saving, follow the

prompts on the screen. Files are saved in the Mobile Device Directory section
of DataXL Mobile
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e To share readings, click the share icon on the upper right hand corner of the
screen, select the file type you want to share and share using the standard
I0S/Android share functions

ECHO PRO Flash Directory and Gage SD Directory

The ECHO PRO Flash Directory contains files stored on the ECHO PRO’s internal flash
drive. The ECHO PRO SD Directory contains files stored on the removable microSD
card in the ECHO PRO.

e Make sure ECHO PRO is connected to your IOS or Android device - See Device
Connection section for more information on how to connect
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Gage Flash Directory

Datalogger

LINEAR.CSV

TWO DIMENSIONAL.CSVY

LINEAR PRECISION.CSV

TWO DIMENSIONAL PRECISICN.CSV
LINEAR FLAW DETECTOR.CSV

TWO DIMENSIONAL FLAW DETECTOR.CSV
PSA.CSV

123.CSV

TEST 1.CSV

Transfer

To view files stored in either directory, choose the directory you wish to view from
the DataXL Mobile main menu. A list of the files will appear on your mobile
device. You can select any file, then press the transfer button to export a copy
of the file to your mobile device.

Once the file is transferred to your mobile device, you can go to the Mobile
Device Directory to view file data
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Mobile Device Directory

The Mobile Device Directory contains files stored on your mobile device

e When in the Mobile Device Directory, a list of files stored on your mobile device
will appear. Click on a file to choose from the available options

o Transfer - When the ECHO PRO is connected to your mobile device the
transfer feature will export selected file to the ECHO PRO

o Review - Displays the thickness readings contained within the file. Use
the “BEGINNING” and “END” buttons to toggle between the beginning
and end of the file

o0 Delete - Selecting delete will remove the file

o Share - Brings up options to share file using the standard I0S/Android
share functions

o0 Copy - Creates a new copy of the file. You will be asked to enter a new
file name before saving

o0 Rename - Allows you to rename the file

o Clear - Removes thickness readings from the file, but retains the file
structure

e The “Delete All” button at the top of the Mobile Device Directory permanently
removes all files saved on the device

Creating a New File

The New File menu option allows the user to create new files that can be transferred to
ECHO PRO
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& New File

SELECT PRODUCT

ECHO 9/8 N

TYPE

NEXT

e To create a new file, select the product you want to create a file for. ECHO PRO
should be chosen for Flaw detector files. You’ll then want to select the type of
file you want to create and a new file will open. Available file types include
Linear, Linear + Custom Points, 2D, 2D + Custom Points, 3D, Boiler, Manual and
Notes
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é

SELECT PRODUCT

ECHO

LINEAR

LINEAR + CUSTOM POINTS

2D

2D + CUSTOM POINTS

3D

BOILER

MANUAL

NOTES

e Once your new file is open you can fill in the available fields with your desired
information. Note: Start and end columns need to be the same number of

characters

e Press create file to save file to your device. The file is now available in the

Device Directory section of DataXL Mobile
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& LINEAR

START COL
001

END COL
500

PATTERN

STANDARD A4

COL STEP
1

NOTES FILE

CREATE FILE :

1 2 3 4 5 6 7 8 9 0

-/ 5 () & & @ "

I
#i= . . ? ! <X

ABC

space return

o

Settings

Within the setting menu the user can change languages and toggle between Thickness
only and A-Scan + Thickness for live view
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&< Settings

Language : English >
Live Mode : A-Scan + Thickness >
About Us >

e Available languages include:
o English

Italian

Spanish

French

Czech

Finnish

German

© O O 0 o 0
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©C O O O O OC

Hungarian
Portuguese
Slovakian
Romanian
Chinese
Russian
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14 Technical Specifications

General
Size: 9.9” x 6.16” x 2.50” (252 mm x 157 mm x 64 mm)

Weight: 3.6 Ibs (1.63 kg) with internal rechargeable battery. 2.6 1bs (1.18 kg) without
battery

Operating Temperature: -4 to 122F (-20 to 50C)

Enclosure: Custom case with rubber over mold and padded hand strap, built in stand
with variable angle, ¥4-20 connector for magnetic pipe stand and 4 point chest harness
optional

Battery Life: 8-10 hours

Battery Type: 7.2V, 13.6AHr rechargeable lithium-ion

Battery storage Temperature: 32 °F to 122 °F (0 °C to 50 °C)

Power Requirements: AC Mains: 100-240 VAC, 50-60 Hz 1.4A max Input
Units: inches, mm or psec

Communication: USB, Wi-Fi, Bluetooth, RS-232 (Optional)

Languages: English, French, Spanish, Italian, Portuguese, German, Slovak, Swedish,
Russian, Chinese, Japanese, Czech, Finnish, Hungarian

Standard Inclusions: Digital Ultrasonic flaw detector with 7" color sunlight readable
touchscreen display including: 2 independent gates, DAC, AWS software, datalogger
with B-Scan, Bluetooth, Wifi, enclosure includes protective rubber corners with built in
stand and padded hand strap, microSD card, rechargeable Li-ion battery, AC adapter with
power cord, USB-C cable, plastic carrying case, couplant, Data XL interface program to
export saved readings to p.c. (Microsoft Excel), ASTM E317-15 calibration certificate

Certifications: CE certified, RHOS compliant, designed for [P67, ASTM E317-15
calibration certificate included with ECHO PRO

Warranty: Limited 2 year warranty under normal use on parts and labor for ECHO PRO.
Optional Dan-A-Care to add up to 3 more years

Display
Display: 7 sunlight readable Multi-Touch display with Wide VGA (800x480 pixels)

Backlight: Light Emitting Diode (LED) backlight. Includes variable light intensity

Interface: Operate with multi- touchscreen and/or keyboard - complete one-hand
operation

Inputs/Outputs
USB Port: USB-C (Supports USB 2.0 On-The-Go (OTG), Power in to charge the unit,
Display output)
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RS-232 Port: Optional

Video Output: Wide VGA output via USB-C (Requires USB-C to HDMI cable)
Analog Output: 1 analog output (optional), Selectable 1 V/10 V Full Scale, 4mA max
Alarm Output: 3 alarm outputs, 5 V TTL, 10 mA

Trigger I/O: Trigger input, 5V TTL; Trigger output, 5V TTL, 10 mA max

Encoder Inputs: 2-axis encoder line

Charger Input: 12V DC, 5A

Transducer Connectors: Dual LEMO 00

Measurement
Transducer and Measurement Types: Single, dual, thru transmission, angle beam,
delay lines, contact, immersion, echo to echo, dry couple

Measurement Rate: 10 Hz -2k Hz adjustable

Range: 0.353” to 277 (8.96 mm to 7035.8 mm) @ 5,900 m/s (0.2320 in./n) Optional
extended range 554 (14071.6mm)

Zoom: Zooms gate 1 width to minimum range capability

Display Delay: -0.018” to 276.647” (8.96 to 7035.8mm) (@ longitudinal velocity in steel
Zero Offset: 0-2387 usec.

Velocity: 0.0250”/us to 0.6000/us (635 m/s to 15240 m/s)

Alarm: Dynamic change of color and vibrate on alarm for echo in gate, echo above DAC
positive, DAC negative, gate, minimum depth alarm and polarity change (phase reversal)

Peak Hold: Holds curve of ECHO envelope with live echo. Peak on, Peak hold, Peak
off, peak pitch memory (audible chirp based on maximum echo amplitude)

Freeze: Freezes for data storage and waveform viewing analysis - ideal for high
temperature measurements

Waveform: Filled or outlined

Angle Beam: Displays all three leg components, angular distance, surface distance and
depth (automatically displayed once an angle is entered) accounting for leg correction to
correct for beam index point of wedge, fourth measurement box is gate 1 amplitude

Refracted Angle: 0° to 85° in 1° increments including 0, 30, 45, 60 and 70 as pre-set
choices

Gate (1, 2): Thickness, Soundpath, Projection, Depth, Amplitude, Time-Of-Flight,
Min./Max. Depth, Min./Max. Amplitude

Echo-to-Echo: Standard Gate 2-Gate 1, Optional IF Gate Tracking
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Other measurements: Overshoot (dB) value for DGS/AVG, ERS (equivalent reflector
size) for DGS/AVG, AWS D1.1/D1.5 A, B, C and D values, Reject Value, Echo to Ref
dB values

DAC/TCG: Standard
DAC points: Up to 50 points, 110 dB dynamic range
Special DAC modes: Custom DAC (up to 6 curves), 20-80% View

Curved surface correction (Optional): Standard OD or Bar correction for Angle Beam
measurements

Curves: AVG/DGS

Corrosion Module (Optional): Zero-cross measurement algorithm, V-Path correction,
Single or Echo-to-Echo, Encoded B-scan

Pulser
Pulser: Tunable Square Wave (1-25 MHz) or spike

Pulse Repetition Frequency(PRF): 10- 2000 Hz in 10 Hz increments
Pulser Voltage: S0V-600V in 5V increments.

Pulse Width: Adjustable from 20 ns to 2,000 ns (30MHz-0.5 MHz)
Damping: 50, 63, 150, 400 Q

Receiver
Gain: 0-110db in (.1db increments for 0-100db)

Max Input Signal: 20 V p-p

Receiver Input Impedance: 400 Q + 5%

Receiver Bandwidth: 0.5 MHz to 25 MHz (-3 dB)

Filters: TBD

Rectification: RF, Full Wave, Half +, Half —, RF

Linearity: Per ASTM E317-15 (1% on vertical axis, .5% on horizontal axis)
Resolution: 1% FSH, amplifier accuracy + 1dB

Reject: 0-80% FSH, completely linear with vertical indication bar
Amplitude Measurement: 0 to 110% full screen height with 1% resolution

Measurement Rate: Equivalent to PRF in all modes

Calibration
Automated Calibration: Velocity, Zero Offset, Straight Beam (First Backwall or
Echo-to-Echo), Angle Beam (Soundpath or Depth)
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Test Modes: Pulse Echo, Dual, or Through Transmission

Gates
Measurement Gates: 2 fully independent gates for amplitude and TOF
measurements,Optional Interface gate

Gate Start:Variable over entire displayed range

GateWidth: Variable from Gate Start to end of displayed range

Gate Height: Variable from 2 to 95% full screen height

Alarms: Positive and Negative Threshold, Minimum Depth (Gate 1 and Gate 2)

Gate Options: Floating, tracking and interface

Datalogger

Datalogger: file types linear, 2D, 2D with custom point, 3D, 3D with custom point,
boiler with and without waveform storage options.32 character file name and 20
character longer I.D. strings

Data storage: 100,000 IDs onboard, removable MicroSD card standard, expandable to
32Gb file types linear, 2D, 2D with custom point, 3D, 3D with custom point, boiler with
and without waveform storage options. 32 character file name and 20 character longer
L.D. strings

Stored Setups: Storage and recall of 2700 calibration and setup files

Data XL: Interface program to send and receive files to and from PC. Displays thickness
with ID in Microsoft Excel

Hardware/Software

Software Options: Corrosion module, precision module, floating gate, tracking gate,
interface gate, pipe curvature correction, backwall echo attenuator (BEA), extended range
up to 554”

Hardware Options: Magnetic wheel encoder, RS-232, heavy duty bail, spare battery,
external charger, foot switch, test blocks, cables, probes, couplant, and magnetic pipe
stand, heavy duty Pelican case, chest harness
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16 Acoustic Sound Speed for Common Materials

The sound velocity table below shows a list of the speed of sound in various materials.
This information is necessary to have when using the ECHO PRO as the speed of the
ultrasound moving through the material in question needs to be programmed into the
ECHO PRO to obtain an accurate thickness. All velocities in this sound velocity table are
approximations:

Material Isl(l):l:l/ﬂS‘; ilglclgy Metres/second
Air 0.013 330
Aluminium 0.250 6300
Alumina Oxide 0.390 9900
Beryllium 0.510 12900
Boron Carbide 0.430 11000
Brass 0.170 4300
Cadmium 0.110 2800
Copper 0.180 4700
Glass(crown) 0.210 5300
Glycerine 0.075 1900
Gold 0.130 3200
Ice 0.160 4000
Inconel 0.220 5700
Iron 0.230 5900
Iron (cast) 0.180 4600
Lead 0.085 2200
Magnesium 0.230 5800
Mercury 0.057 1400
Molybdenum 0.250 6300
Monel 0.210 5400
Neoprene 0.063 1600
Nickel 0.220 5600
Nylon, 6.6 0.100 2600
Oil (SAE 30) 0.067 1700
Platinum 0.130 3300
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Plexiglas 0.110 1700
Polyethylene 0.070 1900
Polystyrene 0.0930 2400
Polyurethane 0.0700 1900
Quartz 0.230 5800
Rubber, Butyl 0.070 1800
Silver 0.140 3600
Steel, Mild 0.230 5920
Steel, Stainless 0.230 5800
Teflon 0.060 1400
Tin 0.130 3300
Titanium 0.240 6100
Tungsten 0.200 5200
Uranium 0.130 3400
Water 0.0584 1480
Zinc 0.170 4200
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17 Technical Assistance

Call Danatronics, Corp. at 978-777-0081 or email us at support@danatronics.com for
specific technical assistance or troubleshooting questions.
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