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Study the operating manual carefully before the usage of spectrometer ProSpector.
You should provide the radiation safety and carry out the customer training before the
application.

Spectrometer is a source of x-ray radiation used to analyze samples. Therefore before
starting operation it's necessary to ensure that all safety requirements are observed and
users of the spectrometer have been trained.

Do not cover the sampling window of the spectrometer with any body
parts and never direct the instrument at the people. This may cause
irradiation!
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1. General Information
1.1.Declaration of conformity

Elvatech

www.alvatech.com

c € DECLARATION OF CONFORMITY

This document is to confirm that the instruments manufactured by
company Elvatech, Ltd. listed below comply with the following
directives:

The Electromagnetic Compatibility Directive (EMC): 2014/30/UE
The Low Voltage Directive (LV): 2014/35/UE

ElvaX series X-Ray Fluorescence Spectrometer SER-01
(Models: ElvaX, ElvaX 2, ElvaX Light, ElvaX 2 LE, ElvaX 3, ElvaX
Industrial, ElvaX Mini, ElvaX 2 Mini, ElvaX ProSpector, ElvaXx
ProSpector LE, ElvaX ProSpector ll, ElvaX ProSpector Il LE, ElvaX
ProSpector 3, ElvaX Art, ElvaX Geo, ElvaX Jewelry Lab, PmX-
5050)

Issued: March 28, 2017 Kiev, Ukraine
ks

Elvatech Lid. TOB “EABATEX"

50 Mashincbudivna sir., ByA. Mowsmoby aiena, 50,
Kiev 03680 Ukraine 03480, Kuie, YxpaiHg

phone: [+380 44) 59% 11 43 Ten. (#3280 44) 549 11 43
fen: (+380 44) 404 45 B3 dpawc: (+380 44) 404 65 83
e-mailoffice@elvalech.com e-maikofficedelvatech.com
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1.2.Limited Warranty

Factory Elvatech LTD or its official dealer (defined herein - the Company) warrants to the
consumer that the Device complies with the basic parameters and specifications given in this
manual, provided that the consumer purchased the device directly from the Company.

Warranty period is 365 days from the date of installation of the device by the consumer,
but not more than 380 days from the date of receipt by the consumer of the unit from the
Company in accordance with the bill of lading.

Warranty repair is carried out by the manufacturer or its closest dealer based on an
official complaint, which must be specify fault symptoms and conditions of their manifestation.

Company address: 50 Mashinobudivna str., Kiev 03680, Ukraine, Phone: (+380 44) 599-
11-43, Fax: (+380 44) 406-65-83, E-mail: office @elvatech.com.

Company representatives are stated at the company web site www.elvatech.com.

If during the warranty period, the Device will no longer match the main parameters and
specifications given in this manual, the Company will repair or replace the unit at its option.
Replacing the Device is only possible after the Company receives the failed Device. This
Device is received by the Company becomes its property.

Shipping Device for warranty repair is paid for by the consumer, as well as all taxes,
duties, risks of damage or loss during shipment, etc. costs associated with the shipment.
Device must be packed in the original packaging of the Company, otherwise the Company
has the right not to perform warranty.

Shipping Device after warranty repairs to the consumer paid by the Company, as well as
all taxes, duties, risks, etc. costs associated with the shipment.

The warranty does not cover cases where the device: was used in violation of the
exploitation rules or misuse, was damaged as a result of any external impact (for example
breakage of the detector window), was opened without Company authorization, lost
identification markings (logo or serial number), was serviced by unauthorized service center,
was equipped with unoriginal parts or software, became inoperable due to force majeure
circumstances, was not purchase directly from the Company or its representative.

The Company declares unconditional implementation of warranty as soon as possible
except cases defined as force majeure.

Warranty period is extended for the period from the date of sending the Device for repair
to the date of receipt by the consumer appliance repaired, according to shipping documents.

Warranty limitation and exclusions

This warranty replaces all other warranties for the Device and Company disclaims all
other warranties, express or implied including, without limitation, the implied warranties of
merchantability, fithess for a particular purpose, noninfringement, course of dealing and
usage of trade. Some states (or jurisdictions) do not allow the exclusion of implied warranties
so this limitation may not apply to you.

All express and implied warranties are limited in duration to the limited warranty period.
No warranties apply after that period. Some states (or jurisdictions) do not allow the exclusion
of implied warranties so this limitation may not apply to you.

Limitation of liability

Company's responsibility under this or any other warranty, express or implied, is limited
to repair or replacement, as set forth above. These remedies are the sole and exclusive
remedies for any breach of warranty. To the maximum extent permitted by law, Company is
not responsible for any direct, special, incidental or consequential damages resulting from
any breach of warranty or under any other legal theory (including, but not limited to, lost
profits, downtime, goodwill, damage to or replacement of equipment and property, and etc.,
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even if Company has been advised of the possibility of such damages. Some states (or
jurisdictions) do not allow the exclusion of implied warranties so this limitation may not apply
to you.

1.3.Purpose and Structure of the Spectrometer

The spectrometer is designed to measure contents of chemical elements in metals and
alloys.

The spectrometer can also be used to measure the mass and mass concentrations of
chemical elements in other substances or materials in solid, powder or liquid form using
appropriate measurement techniques

Scope of use of the spectrometer includes: metal working, metallurgy, mining, chemical,
geological survey work, scrap processing, environmental monitoring, customs control,
identification of objects and expertise, as well as quality control.

The spectrometer employs the method for determining the elemental composition by the
characteristic (fluorescent) X-rays of the atoms of the test sample.

As a result of irradiation of the atoms of the substance by bremsstrahlung characteristic
(secondary) radiation of its atoms occurs. ldentifying the elemental composition is based on
the fact that each chemical element has a different energy spectrum of the characteristic
radiation of its atoms.

The spectrometer consists of a Measuring unit, the composition of which is described
below, and an Embedded computer. Also, an external (desktop) computer can be used to
control the measuring unit - see 3.3.1.

The source of X-ray bremsstrahlung used to irradiate the test sample in the spectrometer
is an X-ray generator.

The X-ray generator consists of an x-ray tube, an adjustable source of current for the
cathode of the x-ray tube, and an adjustable high-voltage source of anode voltage. For the
formation of the primary x-ray beam and the correction of its energy distribution, the
generator includes a filter and collimator changer.

The X-ray receiver consists of a detector, a pre-amplifier and a thermoelectric cooler.

The detector converts the energy of the detected X-ray quantum into an electrical pulse of
proportional amplitude.

The operating temperature of the detector (< -25°C) is supported by a thermoelectric
cooler.

The pulse amplitude analyzer consists of a spectrometric pulse signal amplifier, a 12-bit
analog-to-digital converter (ADC), a digital processing unit, in which the results of
measurements of the pulse amplitudes are accumulated and the radiation spectrum of the
sample under study is formed and the microprocessor communicates between the control
computer and the measuring unit (sending control commands and data).

The measuring unit also includes a specialized power supply with control circuits for the
internal nodes of the spectrometer.

Depending on the specification of the order, the spectrometer may be equipped with
additional units and modules.
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1.4.Requirements of Pre-Commissioning

Read this manual carefully.

Unpack the device.

Check for completeness - 2.2.

The device is intended for use in closed heated (or cooled) premises air-conditioned or
partially air-conditioned:

- Ambient temperature -10°C to 50°C;

- Relative humidity: up to 80% at 25°C;

- Atmospheric pressure from 84 to 106.7 kPa (630 to 800 mm Hg. Tbsp.).

Therefore, after transporting the device can be operated only after its body is of required
temperature . Switching on the instrument, introduced into a warm room, can damage it!
Check the condition of the protective film in the measuring window of the device. If damaged
—replace it - 3.4.1.

Check the battery charge level. If necessary - charge - p.3.4.2.

Install the battery in the device - p.3.4.2.

If you intend to run the appliance from AC/DC adaptor - connect to the device to AC/DC
adaptor.

If you intend to work with a desktop computer device - connect a PC to the device via mini-
USB cable.

Spectrometer operability check.

Measure the composition of the supplied sample of 316 stainless steel and compare the
composition with the table in the calibration certificate. If the deviations of elements
concentrations from the certified concentrations are within the error range stated in the
calibration certificate the spectrometer works properly.

Check spectrometer operability at least once a month. Contact the manufacturer if measured
concentrations are beyond the allowed values.

Get to work - Clause 3.2.
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1.5.Request for Technical Assistance and/or Parts

Applications for the maintenance, repair, spare parts should be sent to the manufacturer or
his closest representative.

Address of the manufacturer:
Elvatech Ltd. 50 Mashinobudivna str., Kiev, Ukraine

Tel: +38-044-599-1143,
E-mail: office@elvatech.com.

Representatives of Elvatech are stated at www.elvatech.com.

2. Technical Data
2.1.General Description

Detectable elements range From Ti (Z=22) to U (Z=92)

Option Light Elements Analysis From Mg (Z=12) to U (Z=92)

Operation on battery (active measurement) Up to 8 hours

Dimensions 240 mm x 196 mm x 68 mm

Weight (with battery) 825 g (1050 g)

Operation conditions:

- ambient temperature from -10°C to +50°C

- relative humidity up to 80% at 25°C

- atmospheric pressure 84 to 106.7 kPa (630 to 800 mm Hg. Thsp.).
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2.2.0verview and Components and Spare Parts

The delivery set includes:

Spectrometer

External Charger

ND2037HD Q
7.2V Li ION Battery

Control sample MicroSD card (with adapter) Cartridge with protectilve film (éo pcs.)

10
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Additionally, a laboratory stand for carrying out measurements in stationary conditions can
be included in the delivery set.

The cover of the
measuring chamber

Subject table

Spectrometer

Laboratory stand (assembled view).

11
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2.2.1. Specifications

X-ray tube

X-ray detector
Detector type

Active Area
Resolution

Electronics
Pulse Processor

ADC

Data processing
Display

Camera

Software
Operating systems

Quantitative analysis
algorithm’s

Power

Rh or Ag anode, 50kV max (option 40kV max), 200MA max,
AW max (option 5W max), 8-position filter changer for light
element analysis (option 5-position filter changer).

Option - 2-position collimator changer:

- hole size 3.7mm - spot size 6*7.5mm;

- hole size 1mm — spot size 2*2.5mm.

Option - Helium purge.

Option - W anode without light element analysis.

Fast SDD with thermo-electrical cooling (optional PIN
detector)

6 mm2 (optional 25 mm2)

<140 eV @ Mn Ka at 500 kcps countrate.

Digital pulse processor based 80 MHz DSP

Pile-up rejection

Pulse shape selector

Automatic adjustment to count rate

4096 channels

Embedded computer 1.1 GHz

4.3-inch color touch-screen high resolution 480*800 pixels.
Miniature VGA camera (640*480 pixels).

Option — Additional overview VGA camera (640*480 pixels).

Microsoft Windows Embedded 7

Fundamental parameters method and empirical calibrations

7.2V Lithium lon Battery ND2037 6.8Ah.

Option - 7.2V Lithium lon Battery ND2017 4.8Ah with adaptor
Hot swappable main batteries.

Built-in backup battery for hot swapping main battery.

2.3.Technical Standards of Reference

Electrical safety of the spectrometer meets the requirements of IEC 61010-1.
Electro-magnetic compatibility of the spectrometer meets the requirements of IEC 61326-1.

12
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3. Operation and Maintenance
3.1.Introduction

3.1.1. Spectrometer General Appearance

Embedded
computer

.

Power
button

He purge

nipple
(option)

Trigger

Battery
lid

Camera
overview
(option)

Object
sensor
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3.1.2. Indicating Lights

On the Embedded computer a mode indicator is installed. Green glow of the LED
indicates the operability of the instrument. When the infrared sensor detects the presence of
an object in front of the sample window then indicator changes color to blue. When X-ray
generator turn on mode indicator changes color to red.

Mode indicator
(Computer)

On the nose of the spectrometer, additional indicators are installed on both sides,
signaling the presence of an object in front of the working window (blue color) and when the
X-ray generator is on (red color).

To perform a measurement it's necessary to put the spectrometer against the tested
object so that the sample window of the spectrometer covers the object completely. If the
object in front of the sample window is not found, the x-ray generator of the spectrometer will
not turn on preventing accidental exposure of people.

O
e .

Never cover the operating window of the spectrometer with any body
parts, never point the device at others in order to avoid x-ray exposure!

Mode indicator
(Nose)

14
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3.1.3. Embedded computer

Embedded Computer runs under Microsoft Windows Embedded 7.

Embedded computer has:

- CPU Texas Instruments Cortex A8 1.1 GHz;
- 180 MB RAM,;

- 4.3-inch touch screen 480x800, 16-bit color;

- "internal disk™ — flash memory in which the operating system, installed programs and data
are stored, a slot for an external MicroSD-card;
- accelerometer;

- pressure sensor;

- support WiFi;

- support GPS;

- support Bluetooth.

3.1.4. Software Components

ElvaX ProSpector software comprises:

- ElvaXCe main application with resource libraries in different languages.. Installed in
\ProgramFiles\ElvaxXProSpector.

- Dataset - a list of analytical tasks (measuring modes) supplied with a specific
spectrometer, as well as their data and settings. In particular, the parameters of X-ray
modes, the duration of the measurement, the list of measured elements and their
concentration coefficients, regression coefficients, databases of X-ray fundamental
parameters, alloy graders, etc. It is a directory tree with binary database files and text (UTF-
16) settings files . They are installed in the \Application Data\Elvatech\ElvaXCe\Pxxx folder,
where Pxxx is the serial number of the device.

Such separation - a program / dataset - makes it possible to update the program that
does not affect datasets. However, due to the significant changes made to the software on
during assembly, datasets are updated as well.

When the program is running, the measurements are formed and saved by default to the
internal flash memory or to an external MicroSD card - in the form of SQLite3 format
databases in the subfolders \ElvaxXCeData\Modes\xxx, where xxx is the name of the
measurement mode. The number and location of the stored results is set in the settings -
see section 3.2.3.2 Storage of measurements.

Important! Neither measurements , nor logs, nor reports are affected when you reinstall the
software. Measurements, even if they are stored in the internal memory will not be erased
even when the Reset of the Embedded Computer is performed.
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3.2.Rules of Use

3.2.1. Installation and launching the software
3.2.1.1. Software installation

ElvaX ProSpector 3 spectrometers are supplied with a completely installed software, so
simply turn on the device and enjoy it.

3.2.1.2. Updating / upgrading Software

To update the program and /or the dataset for a specific device, for example, to fix a
problem, add an analytical task, etc., it is necessary to prepare new software and form the
content of the new installation card. These procedures are performed by the manufacturer.
The contents of the MicroSD-card is packed in a ZIP-archive uploaded on Elvatech site into
downloads section. The link to the archive is sent to the customer. Customer should
download the file, decompress it on an empty MicroSD-card, insert it into the Embedded
Computer and perform the standard installation procedure. Any preliminary actions such as
removing software are not required.

Do not use an installation card for any other purpose - storage of measurements,
export reports and results etc.! Keep the installation card in case of restoration or
software update!

For customer convenience, the update procedure is recorded in the form of instructions
with a video demonstrating the installation process. The instruction is published on the
Internet, and a link to it is indicated in the letter along with a link to a new installation card.

3.2.1.3. Running ElvaX ProSpector Software
ElvaX ProSpector software is started automatically after load operational system.

If you have set protection against unauthorized use the program will prompt you to enter
the password.

To prevent unauthorized access, To prevent unauthorized access, IMPORTANT NOTICE
_ your spectrometer your spectrometer
is password-protected. is password-protected. This spectrometer emits X-rays.

Please enter password: Please enter password: If used improperly it can

deliver a harmful dose of radiation
to you and people around you.

The spectrometer should be operated
by trained personnel only.

Start | Exit

16
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After entering the password a warning message about spectrometer proper use will
appear. The password will also be required in case of a long pause in operation (Embedded
Computer sleep) — more than 20 minutes.

3.2.2. Use of ElvaXProSpector
3.2.2.1. Main window ElvaX Prospector Software

For the user, the program consists of a start (main) window, in which available measuring
modes are displayed in the form of pictures, and 2 status icons - a spectrometer and a
battery.

In the main window of the program, you can also make the necessary settings for your
convenient operation, control the spectrometer operation parameters using monitors, obtain
information about the spectrometer configuration and software version - see section 3.2.3.

Before you begin, it is strongly recommended that you familiarize yourself with all the
spectrometer setup options! See clause 3.2.3.

3.2.2.2. Status icons

X  There is no connection between the embedded computer and the measuring unit

Ll Spectrometer running on battery

2l  Spectrometer running on battery, the battery is charging (connected to an external
power supply)

7 The battery cover is open to replace the main battery, the spectrometer is powered
by the backup battery

3= Spectrometer running on an external power supply, no battery

Temperature parameters of the spectrometer outside the specified value (for
example, cooling of the detector has not been completed, overheating of the X-ray
tube case etc.)

A\ X-ray generator is on

3.2.2.3. Spectrometer Turning On

Press the power button briefly. If battery power is sufficient, the device turns on with a
beep. At the same time the Embedded Computer turns on too.

If you have set protection against unauthorized use you will be prompted to enter the
password. The password will also be requested in the event of an extended pause in
operation (Embedded Computer sleep) - more than 20 minutes.

In the upper right corner of the screen there is a battery charge indicator.

ol

After powering up you must wait for cooling of the detector down to the operating
temperature. A warning signal "cooling" is shown in the right upper corner of the computer
screen.

17
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During operation, such a signal may appear in case of overheating of the spectrometer
nodes, for example, during prolonged operation in conditions of high ambient temperature.

If the input window of the detector is damaged, it becomes impossible to cool it to
operating temperature - in this case, the warning signal “cooling” will also be displayed.

Upon reaching the operating temperature the warning signal "cooling” disappears.
Spectrometer is ready for operation.

3.2.2.4. Spectrometer Turning Off

Press the power button briefly. Spectrometer will turn off with a beep automatically turning
off the embedded computer. For emergency shutdown, hold down the power button for at
least 5 seconds.
3.2.2.5. Battery Status

Battery charge of the spectrometer can be estimated from the number of lines on the
battery icon. Exact value can be found if you click on the icon:

Spectrometer's battery is charged to ‘ 111}
80%.

L W |

Alloys wfo Mg-S Alloys

Charging of the spectrometer battery is automatically switched on whenever spectrometer
is connected to an external power supply. In this case, Embedded Computer battery starts
charging as well.

The red arrow on the battery icon means that the battery is charging.
If the Embedded Computer battery is significantly discharged (charge < 25%), the program
starts charging the Embedded Computer battery from the spectrometer battery regardless of
its charge.

If the charge of the main battery of the spectrometer is below 20%, a message will be
displayed asking you to charge or replace the battery.

If enabled voice guidance, the spectrometer will give a voice message: “Battery is low”.

When the battery level is below 5% the spectrometer is turned off automatically.

3.2.2.6. Hot swappable battery

The battery can be quickly replaced “on the go” without turning off the device. After
replacing the battery, the spectrometer is immediately ready to continue.

Battery is absent or its cover is open. | 777 ElvaX ProSpector ) ElvaX ProSpector

Device is powered by backup battery. | = =

Measurements are temporarily not ' L §

possible. \ ‘ \ 5
Alloys w/o Mg-S Alloys Alloys w/o Mg-S Alloys Alloys w/o Mg-S Alloys

18
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Open the battery cover. In this case, the device’s power from the backup battery is
automatically activated, the corresponding message will appear on the Embedded Computer
screen and the battery status icon will change.

You can remove the discharged battery and install a new (charged) battery. Close the
battery cover. The battery status icon will change to “normal”. Continue to work.

3.2.2.7. Measuring Mode Window. Performing Measurements

When you click on a measuring mode icon in the main window the window of a
measuring mode is opened with the introductory text.

For safe operation follow the instructions on the screen!

Hold the spectrometer to the test object. The operation mode indicator changes color to
blue when the object is close to the sample window. The blue LED on the spectrometer
snout will turn on as well.

Put the device against the sample. Make sure that the snout is positioned at the right
angle in relation to the sample and touches it tightly.

When you pull the trigger or START on the Embedded Computer screen the
spectrometer will start measuring.

Alloys &

Turning X-ray tube on ...

Al800, @ 6 mm, 35 kV, 26 pA, 520 keps, 1's

316, 316 Ti (95% match)

Fe: 674 +03%
Cr: 1443 +0.19%
Ni: 1193 +0.21%
Mo: 292 +0.04%
Mn: 2.06 *0.19%
Co: 0.65 +0.23%
Cu: 0.54 +0.09%
Nb: 0.016 + 0.018%
As: 0.014 +0.013%

STOP

Back Options @ (O] B

The operation mode indicator changes to red when the X-ray generator is running. The
red indicator on the spectrometer snout signals running of the x-ray generator as well. In
the program the sign below signals that the x-ray generator is on.

Metal alloys analysis typically requires from 1 to 10 seconds (depending on the required
accuracy). When analyzing soil and plastic samples to obtain accurate results, the
measurement time may be increased. The measurement time is displayed on the screen of
the embedded computer.

During the measurement, intermediate results will be shown. After the time set for the
mode has elapsed, the final result will be shown. Measurement can be interrupted by
pressing the STOP button on the built-in computer screen or by releasing the trigger. In this
case, the result may be inaccurate (intermediate).
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To close the measuring mode and return to the main program window, press Back button
in the lower left corner of the screen.

Alloys o= Alloys é | Alloys =]

Flace the measurement window of the Measuring (F 53 .. Today, 1:32 P no narme
spectrometer onto a sample.

Never hold a sample in your hand! 316 Ti, 316 (99% match) Fe: 68.56 +0.22%
' Fe: 69.0 +0.4% Cr: 16.77 £0.17%

Tap the Start button, Cr: 16.8 +03% Ni: 10.26 +0.18%
Nii 10.0 +04% Mo: 2.24 +0.03%

. . 0069 Mn: 1.71+0.17%

mzi i'ﬁg s 8'206,6’6 Cu:  0.34£0.08%

W:  0.10 £0.14%
Cu:  0.31+0.15% Nb: 0.01 +0.01%

START STOP START

=
Back Options ﬁ Back Options ﬁ Back Options ﬁ

3.2.2.8. Viewing Previous Measurements
To view previously completed measurements, you need to press W button.

3.2.2.9. Measurement Results Display

You can customize convenient mode for displaying measurement results. In the
measuring window, click Options and select the appropriate display mode:

Alloys el |
Taoday, 1:32 PM o Narme
Al, 800 pm
35.0kY
7.5 pA
in 31410 ¢ps
OLL 24920 ¢ps
2008
Cther »
* Spectrum
Composition
Alloy Grade

Compare to Alloy
Pass/Fail

Alloy to Cormmpare to...

Pass Decision Threshald, ..
1 1 1

E— Averaging 3
Duratior...
< =
Save Repart
Back Dptiuns| ﬁ

Spectrum - Graphical representation of the spectral lines of the sample;

Composition - A list of found elements in the sample and their concentrations;

Alloy grade - According to the list of detected elements and their concentrations the closest
grade and match percentage is determined.
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Alloys Alloys Alloys w/o Mg-$
Today, 9:46 AM no name Today, 9:46 AM no name Today, 9:51 AM no name
Al, 800 pm Al€ 6 mm, 35 kV, 26 YA, 52 Al800, @ 6 mm, 35 kV, 26 pA, 510 keps, 15
L’ ’g & fim no filter, @ 6 mm, 8 kV, 195 uA, 530 kcps, 316, 316 Ti (95% match)
35.0 kv Al: 62.06 +0.16% Fe: 67.54 + 0.25%
P gl Fe: 24.13 +0.13% Cr: 14.42 £ 0.18%
Biee- =l Cr: 839 +011% Ni: 11.89 +021%
10s Ni: 257 +005% Mo: 2.90 + 0.04%
Mr: 108 = 0.08% Mn: 2.02 +0.18%
Si: 061 £0.10% Co: 058+023%
Mo: 0.564 + 0.008% Cu: 0.51 + 0.10%
S: 0.25 +0.05% V: 0.07 +0.11%
Co: 0.16 +0.08% Ti:  0.03:020%
Cu: 0.115 £ 0.022% As: 0.01 +0.01%
Vi 0.04 +005% Nb: 0.01+0.02%
, |, P: 0.3 +004%
5 10 15 2 25 % 35 40 4 As:  0.003 + 0.003%
<] | - - E
Back Options '@ 8D E Back Options @- 0 = Back Options @ N =

To select a grader’s alloy in the measurement mode window, press Options - Other - Alloy
Databases... Select the checkbox next to the required grader and click OK.

— -
Choose alloy databases to be used:
1/5/2006, 9:46 AM no name
Database | Alloys|
Alloy grade isn't identified. “International 559
Al: 6217 +0.15% ~roct 511
Fe: 24.06 +0.13%
Cr: 833 +0.10%
Ni: _2.62 +0.05%
Mn] Alloy Databases...
Si: Report Format...
Mo Zoom
S: o Alloy @  Start/Stop Button
Co: Compg  Ask for Sample Name
Cu: Pass/Fail
W: - | OK | ‘ Cancel |
Nb: Alloy to Compare to...
As: Pass Decision Threshold... AS® U.UU3 £ U.UU3% l
| Averaging » §
Save Report
Back | Options | @- a E Back Options E a @

3.2.2.10. Compare to Alloy
The program allows you to compare the composition of the test sample with any alloy in

the alloy library supplied with the spectrometer.
To activate this function in the measuring window press Options - Compare to Alloy.
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Alloys w/o Mg-$

Today, 9:51 AM no name

AIB00, @ 6 mm, 35 kV, 26 pA, 510 keps, 15

95% match to 316

Fe: || Special »155.00

Cr: Measurements »18.21

Ni: | Adjustment »|14.16

Mo: other »-3.04

Mn: o — 2.02

Co: - —

Cu: Composition -

V: “|  Alloy Grade

TI @ Compare to Alloy o

As: Pass/Fail o

Nb:| Alloy to Compare to... —
Pass Decision Threshold...
Duration...

< Save Report >

Print

Back | Options ‘ -@- (O] B

To select an alloy for comparison in the measuring window press Options - Alloy to
Compare to. Select the required alloy from the list. For a quick search, you can type on the
keyboard the name of the alloy.

The composition of the alloy will be displayed in the window under its name.

Click OK to complete the selection.

Now, in all measurements match % of the measurement to the selected alloy will be
indicated. Large black font shows measured concentrations of elements (left column) . The
report also indicates concentrations of elements in the alloy selected for comparison (right
column) . If the measured concentrations are higher than that in the alloy selected for
comparison, the value in the right column is colored blue. If the measured concentrations
are lower the values in the right column will be colored red.

®
Alloys w/o Mg—S oys oK
Specify the alloy to compare Specify the alloy to compare
Today, 9:55 AM no name measurements to: measurements to:
Al800, @ 6 mm, 35 kV, 26 YA, 510 keps, 1s v 316 =
95% match to 316 |1050 = LI
Alloy to compare to isn't specified. }%g BB C
Use Options | Alloy to Compare to 12L14 C: <0.08 -
command. 1350 Si: < 1
e P: < 0.045
S: < 0.03
el Cr: 16 - 18
15-5 A : 4
| OK | ‘ Cancel | | OK | ‘ Cancel |
< START > 1121314|5|6[7]8]9(0 1121314]5]6]718|9]0}
Back Options EEE ~| 1 #|S1%l@ & *] (1)1 ~ U #ISI%l@ &I ] (1)

If the measured concentration are within the range of values for the alloy, the value in the
right column is not colored (black).
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Alloys w/o Mg—S
Today, 9:51 AM no name
Al800, @ 6 mm, 35 kV, 26 pA, 510 keps, 1's

95% match to 316

Fe: 67.54 +0.25% > 55.00
Cr: 14.42 +0.18% 16.00 - 18.21
Ni: 11.89 +0.21% 10.00 - 14.16
Mo: 2.90 +0.04% 2.00-3.04
Mn: 2.02 +0.18% <2.02
Co: 0.58 +0.23% —
Cu: 0.51+0.10% =
V: 0.07 £ 0.11% —
Ti:  0.03 +£0.20% —
As: 0.01 £0.01% -
Nb: 0.01 +0.02% —

< START >

Back Options -@- (O] B

3.2.2.11. Sorting

The program allows to perform sorting determining if composition of a test object matches
an alloy selected for comparison.

To activate this function press Options - Pass/Fail.

The pass decision threshold is set as match % of the test sample to the selected alloy. To
set or change the value of the threshold press Options - Pass Decision Threshold.
Enter the required value and click OK.

Pass decision threshold, 0-100%

OK | Cancel ‘

Now the analysis of the measurement displays the name of an alloy selected for
comparison, the match % of the sample composition to an alloy and the result of alloy
matching - PASS or FAIL.

Alloys w/o Mg—-S Alloys w/o Mg—S
Today, 9:51 AM no name Today, 9:51 AM no name

AlB00, @ 6 mm, 35 kV, 26 pA, 510 keps, 15 AlB00, @ 6 mm, 35 kV, 26 pA, 510 keps, 1s
95% match to 316 95% match to 316

FAIL PASS

< START > < START >

Back Options @- D E Back Options ‘E D BE
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3.2.2.12. Averaging

The program allows you to average over several measurements in order to enhance the
final result. To activate this function in the measuring window press Options - Averaging.

Alloys w/o Mg-$ Alloys w/o Mg-$

Place the measurement window of the
spectrometer onto a sample.

Measurements to average:

Never hold a sample in your hand!

Tap the Start button.

Other »

Spectrum

Composition

Alloy Grade

Compare to Alloy
® Pass/Fail

Alloy to Compare to...

Pass| @ No Averaging
Average 3 Measurements
< Durg  average 5 Measurements
Save Average N Measurements...

Back | Optiol  Averaging Settings...

Select the number of measurements for averaging - 3, 5, or manually specify a different
value.

Also set the averaging mode - in the measuring window, press Options - Averaging -
Averaging Settings. In the window that opens select - Averaging composition or
Averaging spectrum. If necessary individual measurements can be saved and intermediate
averages can be displayed. To activate these features enable the appropriate options .

Select the options you want and click OK.

Averaging mode: Averaging mode:

Average composition = -
|Average spectrum

Average composition ~ Save individual measurements

[ Display intermediate averages I~ Display intermediate averages

OK | Cancel l OK | Cancel |
< START 1/10 > < START 1/10 >

Back Options -@ (O] B Back Options E (O] g

3.2.2.13. Measurement time

The measurement time for each measurement mode is set at the factory. To change it,
press Options — Duration... Enter the desired value and click OK.

24



Elvatech

Measurement duration, s

Cancel

o]

3.2.2.14. Reports

To save the report on the results of a single measurement in html format in the
measurement window, press Options - Save Report. The report will be saved in the
location specified in the export settings - see section 3.2.3.2 Measurements Storage.

Alloys T Alloys 1

1/5/2006, 9:46 AM no name 1/5/2006, 9:46 AM no name

Alloy grade isn't identified. Alloy grade isn't identified.

Al: 62.17 +0.15% Al: 62.17 +0.15%

Fe: 24.06 +0.13% Fe: 24.06 +0.13%

Cr: 833 +0.10% Cr: 833 +0.10%

Ni: 2.62 +0.05% Ni: 2.62 +0.05%

Mn; Other > Mn: 1.12 +0.08%

Si: Spectrum Si: 0.62 +0.10%

Mo:  composition Mo: 0.561 + 0.008%

S: I8 Aoy ceade S: 021 +005%

Co: [INSEENNT Co: 0.14 +0.08%

Cu:| , ' Cu: 0.115+0.022%

W: ass/Fail . oo o

Nl;’ Alloy to Compare to... Report has been saved to "Storage

As: Pass Decision Threshold... gggé\gfé:ég?ﬁggg};eﬁorts\Report
Averaging »

< Duration... o < 3

Save Report

Back m E a E Back Options @ m E

The spectrometer has several predefined report templates. To view the available
templates and select the template that will be used in the analysis task, press Options -
Other - Report Format... Select a template from the list. To automatically save reports of
subsequent measurements, select Automatically save every performed measurement
check box. Click OK to save the selected settings.

Measurement Report 0K Measurement Report
Select format for single measurement

report:

Select format for single measurement

=

report:
Default HTML report

|Secured PDF report v

 Automatically save
each performed measurement

| OK | Cancel | OK H Cancel |

3.2.2.15. Naming measurement results

Each completed measurement is automatically saved in the database of measurements
with date/time stamp and with reference to the current task.. If the measurement is needed
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to be referenced in the future, it can be given a name. To do this, after completion of the
measurement, tap the blue underlined no _name text to the right of the date/time of the
measurement. In the opened window, enter the name of the sample and tap the OK button.

Alloys w/o Mg—$ Alloys w/o Mg-S Alloys w/o Mg—$
Today, 9:55 AM no name Today, 9:55 AM asd-1

316, 316 Ti (95% match) I 316, 316 Ti (95% match)

Fe: 67.70 + 0.25% Fe: 67.70 £ 0.25%

Cr: 14.41:0.18% o | [ ok | cancel | Cr: 14.41+0.18%

Ni: 11.80 £ 0.21% — Ni: 11.80 +0.21%

Mo: 2.91 +0.04% Mo: 2.91 +0.04% Mo: 2.91 +£0.04%

Mn: 2.04 +0.18% Mn: 2.04 +0.18% Mn: 2.04 +0.18%

Co: 0.57 £0.23%
Cu: 0.46 +£0.10%
V: 0.05 +0.12%
Ti: 0.04 +0.20%
Nb: 0.01 +£0.02%

Co: 0.57 £0.23%
Cu: 0.46 £0.10%
V: 0.05 £ 0.12%
Ti:  0.04 £0.20%
Nb: 0.01+0.02%

< START 1/10 >

Back Options E (O] B

< START 1/10 >

Back Options E (O] B

To the new measurements the names will be assigned automatically, for example asd-4,
asd-5 etc., click on the button Auto..., choose style naming and then confirm with OK.

Subsequent measurements will be named according to the selected settings.

If necessary, you can enable the name query mode at the end of the measurement. To
do this, press Options - Other and select the Ask for Sample Name. In this mode, after
completing each measurement, the program will ask you to enter a name in accordance with
the previously selected automatic naming settings. You can simply confirm the proposed
name - click OK, edit the proposed name or cancel the naming - click Cancel.

Alloys w/o Mg—S | | Alloys w/o Mg—s )

Choose automatic name for a new

eI Today, 10:06 AM asd-4 Today, 10:07 AM asd-5
Ohoname 316, 316 Ti (95% match) 316, 316 Ti (95% match)
Fe: 67.67 +0.24% Fe: 67.55+0.25%
O #1, #2, #3... Cr: 14.54 +0.18% Cr: 14.44+018%
® custom: Ni: 11.86 +0.21% Ni: 11.82 +0.21%
|asd-#1— Mo: 2.86 + 0.04% Mo: 2.89 +0.04%
Mn: 1.98 +0.18% Mn: 2.07 £+0.18%
Use # as the number of Cu: 0.54 £0.10% Co: 0.54 +0.23%
a measurement during the day. Co: 0.48 +0.23% Cu: 0.53+0.10%
E.g. xyz-# will give names xyz-1, V:  0.04+0.12% W: 0.12+0.16%
s Nb: 0.01+0.02% Nb: 0.03 +0.02%

| (0]¢ H Cancel |

~ll#lslwlelal x| () Back Options @- 0 E Back Options '@- N BB

3.2.2.16. Camera
If the spectrometer is equipped with a video camera (S), it is possible to use it for accurate

positioning on the test sample. The main camera is located inside the spout of the device
and indicates the location of the "spot" of x-ray radiation on the sample using the "sight".

26



Elvatech

You can also take a photo of the sample and save it along with the measurement. To turn
on the camera and view the image in the measurement mode window, click on the camera

icon B in the bottom line of the screen. When you click on the icon again, the camera turns
off and the image is hidden.
If the spectrometer is equipped with an additional (overview) camera, to switch cameras,

click on the camera change icon .

Alloys AT Alloys |
Place the measurement window of the Place the measurement window of the
spectrometer onto a sample. @ spectrometer onto a sample.

< START

Back Options @ (O] B Back Options @' (O] B

Note: In order to save battery power, the camera is turned off. Therefore, to save a photo
together with the measurement, required enable this mode in the program settings - see
section 3.2.3.2 Take Photos of Sample. Also, before starting it is necessary to turn on the
camera manually or use the automatic turn on the camera when a sample is detected - see
section 3.2.3.2 Auto Turn On Video Camera

3.2.2.17. Collimator changer

If the spectrometer is equipped with a collimator changer, in measurement mode window,
click on the collimator icon B in the bottom line of the screen.

Alloys 1T Alloys e
Place the measurement window of the Place the measurement window of the
spectrometer onto a sample. @ spectrometer onto a sample.

> e

= START

Back Options @ m E Back Options @- a E Back Options -@- m E
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In accordance with the size of the collimator, the size of the “sight” will change for precise

positioning on the sample. The main camera should be turned on.

3.2.2.18. Font size (zoom)

For user convenience, the font size can be changed in the measurement mode window.
To do this, press Options - Other - Zoom. Press (repeat several times if necessary) Zoom
In or Zoom Out and choose a convenient font size. To return to the default font size, press

Reset.

Alloys

Fe: 66.95 +0.24%
Cr: 17.08 +0.18%
Ni: 10.02 =0. 18%

Today, 11:16 AM asd-2
316, 316 Ti (97% match)

Mo: s 00

Mn Alloy Databases

Al: Report Format...

Si: JRAul  Zoom In 4
Cu: e Alloy @ ¢ Start/§  Zoom Out
Co: | compa v Ask ol

S: Pass/Fail

V:

P: Alloy to Compare to...

Nb: Pass Decision Threshold...

Averaging

Alloys |
Today, 11:16 AM asd-2
316,316 Ti (97%
match)

Fe: 66.95 +0.24%
Cr: 17.08 £0.18%
Ni: 10.02 +0.18%
Mo: 1.89 +0.03%
Mn: 1.84 +0.17%
Al: 0.64 £0.05%
Si 0.51 £0.04%

0.42 +0.08%

Alloys
Today, 11:24 AM asd-3

316, 316 Ti (97% match)

Fe: 67.10 +023%
Cr: 16.96 *0.18%
Ni: 10.04 +0.18%
Mn: 191 £0.17%
Mo: 1.88 +0.03%
Al:  0.63 *0.05%
Si:  0.51 +0.04%
Cu: 0.41 =0.08%
S: 0.26 + 0.08%
Co: 0.20 *021%
V: 0.05 £0.10%
P: 0.04 +0.03%
As: 0.014 +0.010%

< Duration...
Save Report

START

< START >

Back Options‘ @ (O] B

Back Options @ B E

Back Options @- (O] B

3.2.2.19. Return to the main program window

After completing the measurements, close the window of the current task to return to the

main program window (press Back)

3.2.3.  Spectrometer settings

In the Options menu of the main program window, you can:
in Special, launch special procedures;

in Settings:

- adjust the brightness of the screen backlight;

- select trigger mode;

- show / hide the START / STOP button and scrolling buttons;
- enable / disable voice messages;
- enable / disable auto-rotate screen;

- enable / disable the automatic turning on the camera when the sample is detected,;
- if there is a GPS option enable / disable automatic recording of marks in measurements;

- enable / disable sample photography;
- configure measurement storage options;
- configure export options and export measurements;

- set date and time;

- change password to protect against unauthorized access;

in Network:
- turn on / off wifi;

- configure file access:
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in Monitors:

- display diagnostic monitors of parameters and device status;
in Language:

- choose the language of the program interface.

3.2.3.1. Options - Special

At any time, you can reconnect the Embedded Computer to the device (measuring
unit) or restart the Embedded Computer (if necessary).

3.2.3.2. Options — Settings

In this menu item you can configure the operation of the spectrometer.

2P
Screen Brightness...

Trigger...
4| ¢ Start/Stop Button
v Yoice

Auto-Rotate Screen
Auto Turn On Video Camera

E Add GPS tags to Measurements
« Take Photos of Samples

Netwo|  Measurement Storage...
Monitd  Measurement Export...

Langui  set Date and Time...

Options  Set Passwords... ﬂ

Screen Brightness

Screen Brightness

(1 (M Screen Brightness

Screen brightness———————— Screen brightness

Move the slider to adjust the desired brightness of the screen backlight and press OK.

Trigger
Trigger

depress to start,
release to stop

pull once to start,
pull again to stop

OK Cancel

Choose trigger mode for your preference.
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Start / Stop Button

Typically, the measurement mode window has a START button and buttons to scroll through
the results below. If necessary, these buttons can be hidden, and the space given to the
result, so that without scrolling you can see more elements. To turn on or off, press the
Start/Stop button.

Alloys ]

Place the measurement window of the
spectrometer onto a sample.

Never hold a sample in your hand!
Press the spectrometer trigger.

START button is hidden to make more

P elements visible.

Scr;n Brightness...
Trigger...

v Voice

Auto-Rotate Screen

Auto Turn On Video Camera
S Add GPS tags to Measurements

ﬁ « Take Photos of Samples

Netwo|  Measurement Storage...

Monitd  Measurement Export...

Langus  set Date and Time... [

Options  Set Passwords... Z| Back Options @ (O] B

To prevent the user from worrying about where the start / stop buttons disappeared, a
note has been added to the welcome text of the measurement mode.

Voice
To turn voice guidance on or off, press Voice.
Auto-Rotate Screen

To enable or disable auto-rotate the screen, press Auto-Rotate Screen.
Auto Turn On Video Camera

To enable or disable the ability to automatically turn on the camera when the object's
sensor is triggered (when holding the device to the sample), press Auto Turn On Video
Camera.

Add GPS tags to Measurements

The ProSpector 3 spectrometer may have an option - a built-in GPS receiver to determine
the geographic location of the device and assign latitude / longitude marks for
measurements.

By default, the GPS receiver is turned off for energy saving reasons. To turn on the
receiver, in the main window of the spectrometer, press Options - Settings - Add GPS
tags to Measurements. The receiver will begin to collect satellite signals to determine the
location. After completing this process, the satellite icon will be displayed at the top of the
screen..
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®

<L W

While the satellite icon is displayed, each measurement taken has its own geotag. A
location icon is added to the right of the dimension name. When you click on this icon,
latitude and longitude coordinates are displayed..

ElvaX ProSpector

& = & -
. 59.916830° N \;/\
10.768539° E |

When measurements are exported to the log, coordinates are also exported.
Detailed information on the current state of the GPS receiver can be viewed through
Options - Monitors - GPS monitor.

Take Photos of Samples

To enable or disable automatic photographing of the sample and save the photograph to
the measurement, press Take Photos of Samples.

Measurement storage

To select the storage location for the measurement results, press Measurement Storage

Measurement Storing 0K

Select number of measurements
to store (per each mode):

300 I~

~ Take photos of samples
Required: 171 MB

Select a memory card:

\ =
Total: 386 MB
Free: 343 MB

Delete measurements... ‘

{ oK ‘ Cancel ’

Measurement Storing 0K

Select number of measurements
to store (per each mode):

300 Lf

0

1000
3000
10000
30000
100000

Free:

343 MB

‘ Delete measurements... ’

OK ‘ Cancel I

Measurement Storing

Select number of measurements
to store (per each mode):

Measurement Storing 0K

Select number of measurements
to store (per each mode):

|300 =
~ Take photos of samples
Required: 171 MB

Select a memory card:
\ =

‘ Delete measurements... |

o]

Cancel |

0K Measurement Storing 0K

Select number of measurements
to store (per each mode):

[300 =]
¥ Take photos of samples
Required: 171 MB
Select a memory card:
.
Total: 386 MB
Free: 343 MB

Delete measurements... \

300 >
I Take photos of samples
Required: 31 MB
Select a memory card:
]Storage Card ﬂ
Total: 7378 MB
Free: 7370 MB

;
‘ Delete measurements... |

| ok

H Cancel |

o]

Cancel |
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In the window that opens, select the number of stored measurements (in each mode) and
the location in which the measurements will be saved. If the “Take samples” checkbox is
selected, the image of the measured sample will be saved together with the measurement
result, which will require a larger amount of memory.

Each time you change the settings, the required volume is displayed.

Be careful when designating a Storage Card (MicroSD card) as the location for
measuring measurements - if the MicroSD card is removed before the measurement or
during the measurement, the program will have nowhere to save the result. In this case, do
not forget to “return” the MicroSD-card to the Embedded Computer before starting the
measurement in order to avoid troubles.

If previously taken measurements are no longer needed and you need to clear the
memory to save new measurements - click on the Delete measurements button and confirm
with OK. The memory will be cleared, previously taken measurements will be deleted.

ElvaX ProSpector

i All measurements stored on the
<« memory card will be deleted.

OK Cancel ‘

Measurement Export

To configure the export of measurement results, press Measurement Export...

In the window that opens, select the location (folder) in which the logs and reports will be
saved.

By default, measurements are exported to the \StorageCard\ElvaX ProSpector folder.

If Wi-Fi is activated in the device, you can specify an available network folder for saving
logs and reports - click on the text Add a network folder... and enter the path to an
available network folder.

Select a folder to save logs and reports: Select a folder to save logs and reports:
|Storage Card\ElvaX ProSpector ﬂ Storage Card\ElvaX ProSpector v
Storae Card\ElvaX ProSpector
Total: 7378 MB ;
Free: 7370 MB \My Documents\ElvaX ProSpector
Add network folder...
Export measurement logs... | CXPOUTC TTTEGSUTENTENT T0YS:..
|‘ OK | ‘ Cancel | OK | Cancel |

To export accumulated measurements as a log (in csv format), press button Export
measurement logs... and select the measurements you want to export - Taken today,
Dated in the desired range, or All stored.

Additionally, you can specify the desired columns in the log table. Click the Columns ...
button and select the required columns in the displayed list. Lists of journal columns can be
configured individually for each measurement mode.
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Export Measurement Logs

Select measurements to export
to CSV logs:

® Made today
O Dated

from

1/5 /2006 ¥

fo

1/5 /2006

v

O All stored

Columns...

0K

to CSV logs:
O Made today
® Dated

from

3

301 2

[Export Measurement Logs ok

Select measurements to export

4/5 /2006 | ¥

SMTWTEFS
262728293031 1
234867 8
9101112131415
161718192021 22
23242526272829

4 56
Today: 1/5/2006

to CSV logs:

O Made today
O Dated

from 4/5 /2006 |

/20

to 1/5
® All stored

Columns...

Export Measurement Logs

Select measurements to export

U

o]

06 |w

0K

Cancel |

The name of the measuring mode is displayed under the text "Columns of CSV logs". Use

<

>

and buttons to “scroll through” the measurement modes and view the selected log
columns. Confirm your selection with OK. If you click Cancel, the column lists will remain
unchanged.
Col f CSV L T Coll f CSV L
j Columni r‘):y(;sv Logs ;‘ ;I ol umnj\ltl)oys 0gs j ;‘ Column; ﬁ:y(;sv Logs ;l j o umni I(I)oys ogs j
[ - | [4] [ [«] | [4]
“Date Standard Plating Intensities
“Time — P/F/X Price Layer%d
“Reading “PassThreshold J Ash Unit%d
¥ Averaging “Pass/Fail AshFusionT Thickness%d
“Name “Match “Unit Thickness%d +/-
“Duration “Alloy1 “Elements Auto Elements%d :J
Weigh “Alloy2 ZEl - Intensities%d
’Coigdliates _'J Fir?g,ness _ﬂ Inei;i.?tti25+/ LI menstes et
OK Cancel I OK Cancel | OK Cancel | OK Cancel |

Click OK to complete. The measurement log will be exported (saved) to the location
specified in the settings.

O Dated

to

® All stored

Chile

Export Measurement Logs

Select measurements to export
to CSV logs:

O Made today

from 145 /2006 v
1/5/2006 |~

0K

HessoromentExporting

Select a folder to save logs and reports:

E

|Storage Card\ElvaX ProSpector

Total:
Free:

7378 MB
7370 MB

ElvaX ProSpector
21 measurements have been
exported to "Storage
Card\ElvaX ProSpector\Logs".

Cnile

Options

Options
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Set Date and Time

This menu item is used to set (correct) the current date and time..

Please enter current date and time: Please enter current date and time:
YYYY-MM-DD HH:MM YYYY-MM-DD HH:MM

GMT+00:00 Coordinated Universal :]

|-o9-17 % |1o:44 % |-Date/Time ﬂ
Tuesday, September 17, 2019, 10:44 1 KN 7anuary 2006 [l
SMTWTFS
‘ 25 26 27 28 29 30 31
‘ Set | ‘ Exit | { 1234 s 7 }
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
293031 1 2 3 4
112131415]6]7]8]9]0 m

Time Zone
(UTC) Coordinated Universal Timel v

UTC) Coordinated Universal Time P’Q
(UTC) Dublin, Edinburgh, Lisbon, L&
(UTC) Monrovia, Reykjavik

(UTC+01:00) Amsterdam, Berlin, B
(UTC+01:00) Belgrade, Bratislava, -
(UTC+01:00) Brussels, Copenhagel ¥

Set Passwords

It is possible to change the password for access to the program. When you select this
item, the program will ask you to enter the current password:

. New Passwords 0K New Passwords 0K
To prevent unauthorized access,
your spectrometer <
is password-protected. Show passwords 7 Show passwords
Access: Password: Re-type: Access: Password: Re-type:
Please enter password: o =
@user: |e>< I @user: I | A

‘ Login | ‘ Exit

By default, the password is displayed when you enter. If you uncheck the Show
passwords box, the password will be shown with asterisks, but then it will need to be re-
entered.

Passwords are stored in a file on the PDA's internal disk in the form of cryptographic
hashes (irreversible functions). Unauthorized modification or deletion of this file will lead to
the fact that the program cannot be entered at all.

If the user has forgotten the entered passwords, to return to the default passwords, you
must completely reinstall the data from the installation card.
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3.2.3.3. Options — Network

The ProSpector 3 Spectrometer can connect to networks using Wi-Fi wireless
technology. After the spectrometer is connected to some of its data folders, for example,
with exported measurements, you can get remote access from desktop computers.

Wi-Fi

By default, the Wi-Fi module is disabled due to power saving. To enable Wi-Fi, in the
main window of the spectrometer, press Options - Network - Wi-Fi ... The Wi-Fi dialog box
opens. Click the Enable button. After a short delay, a list of available networks appears.

To connect to the network, just click on it. If the network is protected (has a lock icon), a
password will be requested. The connected network will be marked with a green tick..

wen __ @wen _fwn _Jwe

Wi-Fi: OFF | Turn ON | Wi-Fi: ON Turn OFF Wi-Fi: ON Turn OFF Wi-Fi: connected Turn OFF
Elvatech 8 u|]|]|] Elvatech 8 nﬂﬂl] @ Elvatech ) ni]l]l]
ECO_tools @ ol Password: Elvatech ECO_tools @ |
TONAR SYSTEMS 8 Jl I********** TONAR SYSTEMS 8 Jl
eWiFi 8 a oK I el | eWiFi 8 a
Jupiter 8 : — Jupiter 8
ppk 8 . ppk 8 . ppk 8 .
Intertelecom_FREE 2 Intertelecom_FREE . Intertelecom_FREE .
Close Close Close Close

If Wi-Fi is turned off and then back on, the last successful connection is restored (if
available).

To disconnect the network without disconnecting Wi-Fi, click the network, and then click
Disconnect (password will be saved). To connect a temporarily disconnected network
(without re-entering the password), click Connect. To forget a previously entered password,
click Forget.

weri  Wwergws |

Wi-Fi: connected ‘ Turn OFF Wi-Fi: ON Turn OFF Wi-Fi: ON Turn OFF
@ Elvatech & il E Elvatech & .l E Elvatech 8 .l

Network: Elvatech TONAR SYSTEMS & Jall

ECO_tools & Jall

‘ Forget ‘ Disconnect ‘ ‘ Cancel ‘ Work [5 Wl

sapreeT g Istoki & s [

ppk & all Jupiter a8

Intertelecom_FREE il |
‘ Close Close M
File Sharing

After establishing a network connection, you can gain remote access to the data folders
of the spectrometer. The software supports 2 network services - file sharing over a network
(SMB) and file transfer protocol (FTP). By default, file sharing is enabled and FTP is
disabled. To change this selection, in the spectrometer main window, press Options -
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Network — File Sharing...

Active services are checked and their access settings are
displayed in the table.

ElvaX ProSpector 4=
& File sharing
URL \\192.168.0.93\
URL \\P1010\
\ User user
Password spectrometer's password
I[oys w/o Mg—5| Alloys
[0 FTP access
Special »
— | oK | ‘ Cancel |
Settings »
ile Sharing...
Language »
Exit
Options | ﬁ Options E

Click Options - Network — File Sharing... to find out the access settings - URL,
username and password. On a Windows desktop computer, open “This Computer” (“My
Computer”) and enter the spectrometer URL in the address bar. As the URL, you can use
the IP address (in this example \\192.168.0.93\) or the serial number (in this example
\\P1010Y). Windows will find the spectrometer and request credentials. The username is

displayed in the parameters under the URL (user), and the remote access password is
identical to the on-screen password login (ex by default).

Network Services

0K
[ = | My Computer - olEN|
& Flle Sharlng “ Computer View 0
URL \\192168093\ B = :' B Uninstall or change a program
URL \\P1010\ P 12 F E
> 4 System properties
User user Properties O Access Map network Add a network Open Control |
\ mediav  drive~ location Panel & Manage
Password  spectrometer's password
1 |8 \p1010\ vl e s o
il J
¥ETP access Devices and driy Windows Security EX|
URL ftp://192.168.0.93/ "
Folders (6) .

User user Enter network credentials
Password spectrometer's password Enter your credentials to connect to: P1010

‘ user ‘

| OK | ‘ Cancel |

e |

Domain: DEV

["] Remember my credentials

‘Y:Q‘ The user name or password is incorrect.
14 items .‘ =
OK Cancel
Options E 14items ‘7 mputer

When access is allowed, the public content of the spectrometer will be displayed as a

network drive with read and write permissio

n.
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L = |

P1010 - olEN|

“ Home Share

MyDocuments
o

2 items

2items

(_\ v 1 ™ ) Network » P1010

HH select all

ik Select none

oo Invert selection

v & Search P1010 el

StorageCard

€ Local intranet

7]

L&}

By default, measurements are exported to a folder \StorageCard\ElvaxX ProSpector. See
point Measurement Export... for change location.

Click Options - Network - File Sharing... to enable the FTP service and find out the
access settings - URL, username and password. On your desktop computer, open an
Internet browser and enter the spectrometer URL (ftp://192.168.0.93/) in the address bar.
The browser will find the spectrometer and request credentials. The username is displayed
in the parameters under the URL (user), and the remote access password is identical to the
on-screen password login (for example, user by default).
Note: not all modern browsers fully support FTP access. Mozilla Firefox and Microsoft
Internet Explorer do, but Opera and Google Chrome do not..

Network Services 0K

M File sharing

URL \\192.168.0.93\

URL \\P1010Y

User user

Password spectrometer's password

~ FTP access
URL ftp://192.168.0.93/
User user

Password spectrometer's password

| oK H Cancel I

X

X: [k

Q_ tp://192.168.0.93 Q search

»

Authentication Required n
® ftp://192.168.0.93 is requesting your username and password.
User Name: | user
Password: | ee

l OK ‘ Cancel

When access is granted, the public contents of the spectrometer will be displayed as an FTP

directory with read and write permission.
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3.2.3.4. Options - Monitors

The program constantly monitors the operating parameters of the spectrometer, the
current values of which can be displayed in the form of monitor windows.
In the main window, press Options — Monitors. In the menu that opens, select the

desired item.

Voltage Monitor...
Status Monitor...
Battery Monitor...
X-ray Tube Monitor...

Specia|

Setting

Netwo|  Barometer Monitor...
GPS Monitor... ‘
b &
Langus  Hardware Configuration... ‘_|
Options  Software Version... ﬁ

Voltage Monitor...

+33V: 3.3V
+5V: 5.0V
-5V: -5.0V
+12V: 1.2V
Ia: 0.0 pA
Ua: 0.0 kV
tube case: 39.8°C
Cooler: 2.4V
det. crystal: -
HV: 170V
det. case: 38.4°C
in count: 0.0
out count: 0.0
base line:
DPP temp: 72.4°C
Ubat: 0.0V
Ucomp: 4.3V
+6.1V: 6.1V

The values of the voltages of internal power sources, the temperature of
the main components of the device, the current and voltage of the X-ray
tube, input and output countrate are displayed. The voltage monitor allows
you to monitor changes in these parameters both at rest and “in dynamics”
- during measurement and thereby monitor the correct operation of the
spectrometer.

Status Monitor...

radiation allowed: yes
starter activated: no
shutting down: no
object detected: yes
trigger depressed: no

lid closed: -
temperature OK: yes
filter ready: yes
collimator ready: yes
tube powered: no
tube ready: no

in count rate: 0

out count rate: 0

real timer:
live timer:

1.0s
0.8s

The status values (logical state) of the control signals are displayed, as well
as the readings of the load and time counters. The status monitor allows
you to monitor changes in these signals both at rest and “in dynamics”
during measurement and thereby monitor the correct operation of the
spectrometer.

Battery Monitor...

AC present: no
powered by backup: no
battery present: yes
battery charge:
battery charging: no
time to empty:

time to fill: -
PDA powered: yes

57%
3.8h

PDA AC present: yes
PDA batt. present: no
PDA batt. charge: ?

PDA batt. charging: no

Spectrometer battery status, charge information, and estimated runtimes
are displayed.
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X-ray Tube Monitor...

Information about the real-time operation of the X-ray tube is displayed -

L iesgd Chiwy total and in various modes.
(00 .. 15] kV: 0.9 hrs

(15 .. 40] kV: 2.3 hrs
(40 .. 99] kV: 1.1 hrs

Barometer Monitor...

The readings of the barometer integrated in the Embedded Computer and
pressure: 9973kP2 | the temperature sensor of the motherboard of the Embedded Computer

pressure: 743.9 mm Hg

g A are displayed.

GPS Monitor...

Detailed information on the current status of the GPS receiver is

device: Radionova RF di Sp|ayed_
last data: 2019-04-22 14:53:41

latitude: 50.450358°
longitude: 30.419105°
altitude: 162 m

UTC: 2019-04-22 12:53:41
local: 2019-04-22 14:53:41

DOP: 2.7 (good)
satellites in view: 5
satellite levels: #25: 00
#12: 28 NN
#02: 16 I
#06: 16 lM
#24: 00

Hardware Configuration...

Summary of instrument configuration is displayed..

Software Version...

i Information about the revision (version) of the operating system,
0 0S Revision: 306 the revision (version) of the program, and the revision (version) of
Module: XfCe.one the instrument database is displayed

Version: 1.0.0.4189
Revision: PS3 RLS 4189 (OTG)

Dataset Revision: 717

3.2.3.5. Options - Language

You can choose the language of the program interface that is most convenient for you.
Click Settings - Language. Check the box next to your language.
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| ¥ EN: English
FR: Frangais
IT: Italiano
ko: OO0

PL: Polski

PT: Portugués
RU: Pycckuin
UK: YkpaiHcbka

ZH: OO (O0O) =
Options  ZH-TW: OO (D) ]

3.3. Work with an external computer

Specia|

Setting
Netwol
Monito

3.3.1. Control of the measuring unit from an external computer

If necessary, the measuring unit of the spectrometer can be controlled using software
installed on an external (desktop) computer.

This is necessary if you are using ElvaX desktop software to conduct a detailed (expert)
analysis of the studied samples.

It will also be required in case of diagnostics / tuning / repair of the measuring unit using
special Elvatech software.

For such a connection, a standard mini-USB cable is required and the software and
spectrometer drivers are installed on a desktop computer.

You can download the current version of the software and spectrometer drivers from a
permanent link:

https://docs.google.com/document/d/1UWZVorMsAritxftH2GSYNAXIQmm8Pec-4aLIRCJcPzzs/pub

After installation, connect the mini-USB cable to an external computer and to the
measuring unit of the spectrometer - CONTROL connector.

v

Since the external computer is used as the control computer during this connection, the
connection between the embedded computer and the measuring unit will be interrupted - the
“‘lost connection” icon will be displayed on the embedded computer screen — a red cross in
the upper right corner of the screen. If you click on the icon, a corresponding message will
be displayed..

If the spectrometer drivers were installed, then the external computer will detect the
connected spectrometer in the Device Manager in two sections - USB controllers as USB
Serial Converter (two channels) and Ports (COM and LPT) as USB Serial Port (two ports).
You can run ElvaX desktop software and work.
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d;!, anaBneﬂme KOMMbHTEPOM

Qaiin  [feicteme Bua Cnpaeka
= 75 5 2

A Ynpasnenue komnbiotepom (nc/| v M AsUS

v |I} CayxebHbie nporpamme Bluetooth
Y porp
MAaHUPOBLUMK 33AaHN| ws DVD-aMCKOBOABI ¥ AUCKOBOABLI KOMMNaKT-AUCKOB
g MpocmoTp cobbruii @ Jungo
1] O6uwe nanku {3 MTD-ycrpoiicrea
& Nokanbhbie nonb3osare| i AyavoBxoapl v ayavioBbIXOAbI
(%) NpowussoanTtensHocTs @ Batapeu
& Ducneruep ycrpoiicte 8 Buaeoanantepe
v &5 3anomuHatowme ycrpoiicte| i Bcrpoennoe MO
o Ynpaenenue auckamm = [uckoBble ycTpoiicTea
4 Cayx6el M NpunoXeHus iy 3syxosble, UrpoBbie 1 BUACOYCTPOICTBA
@ Kameps!
= Knasuatypsi

= KomnetoTtep
*® Koutponneps! IDE ATA/ATAPI
v ! KoHTponneps! USB
§ HUAWFI Mobile Connect - Bus Enumerate Device
USB Serial Converter A
USB Serial Converter B
KopHegoit USB-koHueHTpaTop (USB 3.0)
Pacwmpaemblit xocT-koHTponep Intel(R) USB 3.0 — 1.0 (Maiikpocodr)
CocrasHoe USB ycrpoiicteo
CocrasHoe USB ycrpoiicteo
CocrasHoe USB ycrpovicteo
CocrasHoe USB ycrpoiicteo
YHuBepcanbHbiii USB-koHUeHTpaTop

- @ a

S KoHTpOAnepb! 3aNoMUHaIOWMX yCTPOIACTS
E MobunbHble ycTpoiictea
[ MonuTopes!
O Mbiwm 1 vHbIE yKasblBalowme yCcTpoicTsa
=l Ouepeay neuatu
MepeHocHble ycTporicTea
v @ NopreL(COM.ALET)
& USB Serial Port (COM109)
& USB Serial Port (COM110)
B Nporpammibie ycrpoiicrsa
o Mpoueccopel
P Ceresble apanTepsi
3 Cucremmbie yarpoiictea
¥ Ycrporicrea HID (Human Interface Devices)

B9 Vernniicrea Beannacuncru

When finished, disconnect the mini-USB cable from the measuring unit and turn off the
spectrometer.

Note: If the connection is lost for a long time (more than 20 minutes), the embedded
computer of the spectrometer will automatically turn off. To resume operation, turn off the
spectrometer and turn it on again.

3.3.2. Connecting an external computer to the embedded computer

If necessary, an external computer can be connected directly to the embedded computer
of the spectrometer. At the same time, the functionality of the embedded computer and the
spectrometer as a whole is fully preserved. This type of connection is required when
exchanging data between computers directly, as well as for the ability to remotely control the
spectrometer's embedded computer directly from an external computer - a function Remote
Control.

Such a connection requires a standard micro-USB cable and the installation of mobile
device support on a desktop computer.
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For computers running Windows 7, 10, Microsoft Mobile Device Center software will be
required, moreover, for computers running Windows 7, it is enough to complete the first
paragraph from the document below, and for computers running Windows 10, it is
imperative that all points of the document below are fully completed. Microsoft Mobile
Device Center installation instructions can be downloaded here:

http://bit.ly/wmdc61win10

After installation, connect the micro-USB cable to an external computer and to the
spectrometer's embedded computer - SYNC connector.

s =

The embedded computer of the spectrometer will give a sound signal and display a
message about the detection of the connection of an external computer to it. No buttons are
required to be pressed - the message will be hidden automatically after a few seconds.

Also wait for the spectrometer to be detected by an external computer - the first time you
connect to it, Microsoft Mobile Device Center should automatically start on it. You can close
the window of this application - only drivers installed in conjunction with the Microsoft Mobile
Device Center are required to work with the device.

B - | 3tor komnbioTep B - | 3101 komnbioTep\PS3 B - | 3ot komnblotep\PS3\\
Komnetrotep Bug FnaeHasa MNogenutbCa Bug [nagHaa Mogenutsca Bua
==
Bugel Tekyuiee Mokasate  MapameTpel Buasi Tekyuiee MokazaTe  MapameTpei Bugs! Tekyliee Mokasate  MapaMeTpsl
2 NPeACTaBNeHie ™ WM CKPLITL ~ 54 npeACTaBneHye ¥ MnK CKPhITh ™ 4 - NPeACTAENEHHE ™ WAl CKPBITD ™ &
TpykTypa “TpyKTYpa Cipykypa
v /N =5 3rorkomnbioTEp v O | MNowuck 310.. R v 4 83> Srorkomneio > PS3 v/ | Mouck:PS3 P v AP s « PS3 >0\ v cK el
- A L ~ .
DneDrive Mankx (7) DneDrive X OneDrive Application Data
gor g i gor Igor Documents and Settings
Y eTpofitTba v AvCkY () ~ 342 Mb cso60aHo u3 386 2
JT0T KOMNbIOTED JT0T KOMMbIOTED 3T0T KOMNbIOTED ElvaXCeData
\B - Network (b My Documents
| Desktop | Desktop LY | Desktop My Recent Documents
o~ = 05 (C) Ips3 B Object Store
- i Program Files
AamuHucTpaTop -y 144 T6 csoboaro s 237 6 AamuHuctpatop " AamuHucTpatop Recycled
Buaeo Buaeo 1
| Buag DATA (D) | Bua i Bugeo Temp
| AokymeHTbl | lokymeHTbI | NokymeHTbl Windows
3arpysku ~ TebbcroboaroUa. 3311 3arpysku . 3arpysku [F] Accelerometer.log
| Mso6paxeHrus Nvckosoa BD-ROM (F) Usobpaxens W306paxeHns U_ Control Panel.Ink
M |1 mxip_swmgmt.vol
1+ Mysbika -  My3bika ) Mysbika -
| mxip_system.vol
O6bemtbie 0656 O6beMHble 06bE | O6bemHble 06be [] Printer.swap
05 () BUE SR, 05 () 0 (C)
DATA (D) ~ DATA (D) DATA (D)
Qnckosoa BD-RC CeTessie pacnonoxenus (2) Qnckosoa BD-RC Quckosoa BD-RC
DVD RW amckost 'j) DVD RW auckoset DVD RW auckost
5mbanoTekn H‘?j v 5ubanotexu Bubanotexn
aTh IS 2 “oTe 4 “oTn
iTo8: 14 BbibpaH 1 3n1emMeHT = & o2  BuibpaH 1 3nemeHT == & mos: 15 =]
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Now the “memory contents" of the built-in computer will be available from an external
computer as a removable disk.

To use the Remote Control function, you must copy (do not move!) To the external
computer the corresponding file from the spectrometer's embedded computer. On the
embedded computer, open the location \Windows\RemoteControl, copy file PDA Remote
Control.exe to an external computer and run it on an external computer.

Now the screen of the embedded computer is fully accessible in a separate window on
the screen of the external computer.

[N ps3 = [l X
File Zoom Tools Help

ElvaX ProSpector

s

Alloys w/o Mg-S Alloys

Chile

Options

You can control the spectrometer remotely, while the built-in computer continues to work
as before.

3.4. Maintenance
3.4.1. Replacing the protective film

A cartridge with a special film is installed in the spectrometer’'s working window, which
protects the detector and emitter from dust and moisture, as well as from mechanical

damage to the detector’s inlet window. During operation, it is necessary to constantly
monitor the integrity of the protective film. At the slightest damage, immediately replace the
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cartridge with the damaged protective film with a new one, which is supplied with the
spectrometer. To replace a cartridge with a protective film, you must:

- Power off the spectrometer.

- Press the button at the bottom of the nose of the spectrometer to open the front panel.
The front panel will be lifted to release the cartridge.

- Carefully remove the old cartridge. If the film is torn, remove any residue.
- Insert a new cartridge and close the front panel.

Use extreme caution - the input window of the detector is close, the damage of which
cannot be repaired and entails the replacement of the detector (if the detector is
damaged, the spectrometer does not guarantee)!

3.4.2. Battery

The rechargeable battery (accumulator) is located inside the handle of the device. A fully
charged battery provides the spectrometer for at least 8 hours.
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'

A Al ND2037HD L‘
SPIRED ENERGY* 7.2y Li |ON Battery

If the battery is not hot-swappable (Section 3.2.2.6), to remove or replace the battery, turn
off the device, press the handle of the battery compartment cover of the handle, turn it and
remove the battery.

A power indicator is installed on the right rear side of the spectrometer housing. A
flashing red indicator indicates a low (less than 15%) battery charge. When the battery
charge is less than 5%, the spectrometer turns off automatically. A green light indicates that
the network adapter is connected to the spectrometer. During charging, the indicator lights
up in blue.

Power
indicator

The spectrometer turns on and works when the network adapter is connected, even if the
spectrometer’s battery is completely discharged or removed. There are two ways to charge
the battery.

Method A. Remove the battery. On the end wall of the ND2037 battery there is an LCD
charge indicator.

The ND2017 battery also has a charge indicator on the side of the battery. To check the
battery level of the ND2017, press and hold the white PUSH button.

]
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Connect the AC adapter to an external charger. A blue light indicates that the charger is
in good condition and there is power. Insert the battery into the charger. A red light indicates
a charge process. At the end of the charge, the red indicator goes off.

Method B. Without removing the battery from the spectrometer, connect the latter to the
standard network adapter through the connector located on the right side of the device.

The battery of the embedded computer is charged in the same way. The Embedded
computer battery starts charging from the spectrometer battery if the charge level of the
spectrometer battery exceeds the charge level of the embedded computer battery at least
two times.

3.5.General Safety

- Do not allow any unauthorized persons closer than 1 meter to the primary X-ray beam
emanating from the snout of the spectrometer.

- Never point the X-ray beam on yourself or anyone else. Do not cover the detector with your
fingers or other body parts.
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- Ensure a snug fit of the spectrometer to the test object during the time of measurement.

- To reduce radiation scattering keep the spectrometer at the right angle (90°) to the sample.
- Use the laboratory stand, an anti-radiation partition or shield to reduce the scattering of
radiation in the analysis of small objects or multiple analyses of low-density materials such
as plastics, wood, paper, soil or minerals.

Example of incorrect use

3.6.Intended use is not expected, incorrect
ElvaX ProSpector should be used only for the purposes and in the ways described in this

manual. Not following the recommendations of this manual may harm the operator or other
persons.

3.7.Residual risks and hazards present

Risk and hazards related to the use of ElvaX ProSpector are described in General Safety
- see 3.5. Safety precautions described in this manual must be observed at all times.

3.8.Description and Suggestions for Sample Preparation and
Analysis

Make sure that the protective film is not damaged, and the sample window of the device
clean. Any dust on the surface of the window can significantly affect the results.

Analysis of metal samples

For metal alloys, a typical measurement time is 2-20 seconds (depending on the required
accuracy). If necessary, make sure that it provides a small enough mean square deviation
(STD).
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Make sure the sample is located in the center of the window. If possible, close all of the
sample window.

If you analyze a sample of small size, set measurement time longer than usual.

Note if there is a coating on the sample. Maximum analysis depth of a metal sample is
not more than 0.5 mm.

Rusty, contaminated or painted surface can distort analysis results. Clean the surface
before analysis. Clean samples with a clean file. Small samples can be cleaned using a
lathe or milling machine. After cleaning carefully removed from the surface of the sample
sawdust and shavings. Use a clean cloth moistened with alcohol.

Flat surface is required for analyzing alloys containing light elements.

Ultralene protective film is required for measuring alloys containing light elements.

Analysis of powder samples

We recommend using the laboratory stand - a sample must be placed above the window
measuring instrument.

Powder materials must be ground before measurement using a mill to ensure
homogeneity of the sample. Fill at least 2/3 of a sample cell with the test material. Always
use clean protective film.

Powder materials containing light elements must be compressed before measurement
into a pellet. Be sure to use protective film Ultralene.

Analysis of liquid samples

We recommend using the laboratory stand - a sample must be placed above the window
measuring instrument.

Fill at least 2/3 of a sample cell with the test material. Always use clean protective film.

If the sample material is volatile - use an open cell.
If light elements are present in the sample use protective film Ultralene.

4. Disposal

After completion of the service life of the spectrometer it should be returned to the
manufacturer for disposal of the x-ray generator.
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