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GTLAB -
A team of
professionals

gtiab

Sensors, instruments and software for the
analysis of vibration, pressure, force, acoustic
emission parameters

From development to production

Over 30 years

of experience in the
development and
production of piezoelectric
sensors and electronic
devices

Over 1000

product types

From 2 weeks

Development of sensors,
devices and software
modules

3 years

Verification interval
for charge and IEPE
sensors

gtiab



PRODUCTION CAPACITY

Enabling the company - OVER 800 M2

to offer comprehensive ae—— ~ e ————
solutions of specific tasks e —— e llge. 0 - Own research and
A - - o N | | e ——= o production capacity

for the delivery of
measurement channels

gtiab




Production workshops:
- assembly

- electronic assembly

- machine shop

- cable assembly production
- laser welding and marking
- SLA printing

GTLAB —
PRODUCTION




GTLAB —
DEVELOPMENT

- design department
- electronics and programming department
- metrology department

- thermal testing section

- materials and components warehouse

- finished goods warehouse

S e

i ie

A Ry

aaaaa
——

i
o
e
p—

|
)

e

————————

s e
!

L RRARRARS AR AR AR N



Over 50 R&Ds

are in our weekly
pipeline
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R&D BASED
ON YOUR .
goW[t.echplcal Each product name in the gtlab catalog is the result of The continuous R&D workflow is gtlab's main development driver.
pecifications , :
the company's proactive research and development.

gtiab
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DECLARATIONS, PATENS, CERTIFICATES
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Our products have passed
all necessary tests and ha-
ver Measurement Instru-
ments, Customs Union

Technical Regulations
certifications.

Original solutions are pro
tected with patents
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SOLVING TASKS TOGETHER WITH YOU AND IMPLEMENTING

IDEAS OF A SAFE INDUSTRIAL FUTURE
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MAIN DEVELOPMENT AND PRODUCTION AREAS MAIN DEVELOPMENT AND PRODUCTION AREAS

n ACCELEROMETERS E Vibration speed sensors H Force sensors n Impulse hammers

Acoustic emission sensors E Eddy current sensors

gtlab 16 17 gtiab



MAIN DEVELOPMENT AND PRODUCTION AREAS

MAIN DEVELOPMENT AND PRODUCTION AREAS

H Calibrators m Signal generators E Portable instruments

Desktop data acquisition modules

Vibration controllers

im

n
—

gtiab
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MAIN DEVELOPMENT AND PRODUCTION AREAS

Verification interval

GTLd. Software for monitoring and automated for charge and
vibration diagnostics of industrial machinery IEPE sensors

GTL. Software for registration, processing, m

recording and visualization of signals

r._l-'lNrw.”,'f. i o *T:M" Ty n'.ﬁm,.-_, iyt ""'-'-#"’-ﬁ‘\' e ) L ] h"w'l

3 YEARS
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ACCELEROMETERS

1[4 general purpose 1C2 RlaleFISdgE] 1C3

Sensitivity: Sensitivity: Measurement range:

from 2 to 100 pC/g from 2 to 100 pC/g t0100 000 g

Number of measuring axes: Temperature range Number of measuring axes:
from -60 to 600 °C from1to3

from1to 3

Vi v2 I V3 v+ IR

Sensitivity: Measurement range:
from 10 to 100 mV/g to 50009

Internal shield, isolated sensing Resonant frequency:
element from the housing over 75 kHz

Sensitivity:

from 1to 1000 mV/g
Number of measuring axes:
from1to3

gtlab

CHARGE // IEPE

1C4

Sensitivity:

from 500 to 1000 pC/g
Frequency range:
from O,1to 3 000 Hz

high-sensitive

Sensitivity:

from 500 to 10 000 MmV/g
Frequency range:

from 0,1 to 4 500 Hz

22

ACCELEROMETERS

Measurement mode: Detector:

- vibration acceleration - Magnitude
- vibration velocity - Peak

- vibration displacement - RMS

> EE

MEMS sensing element, 3-axis.
High-pass filter: from 2 to 10 Hz
Low-pass filter:

from 200 to 1 000Hz

1A\Y(5) shock pulses

Double measurement technology:

- Vibration acceleration within the operating

frequency range
- Shock acceleration (shock pulses) at the
setting resonance frequency

23

Resonant frequency:
28 .36 kHz
Frequency range:
from 2 to 10 000 kHz

HIGH-SENSITIVE // SPECIAL PURPOSE

Measurement range:
to 1000 g
Frequency range:
from 0,5to 5000 Hz

Underwater measurements to
depth 150 m

Resistance to oil, fuels and
lubricants, solvents

-

1D pUSE

Number of ADC 24 bits
Sampling rate:
48 000 Hz

1c7nvy D

Sensitivity:

from 1to 100 mV/g
Frequency range:
from 0,2 to 22 500 Hz

gtlab



SENSORS WITH CURRENT OUTPUT 4-20 mA SENSORS WITH CURRENT OUTPUT 4-20 mA

[ (f\ 22 vibration acceleration pY1.va vibration velocity KY:WA vibration displacement
. [
0\

The product range includes the following metrological

characteristics implemented in all designs 21 6 36

design versions design versions
90 Frequency range 2..1000 Hz Frequency range 10 ...1 000 Hz
. . 10 ..1 000 Hz
design versions 160 um
Leg Lelicy g 2o 00U 10 mmys Range of measured vibration 320 um
20 mm/s displacement, magnitude 640 um
10 m/s? 40 mm/s
/ ) Range of measured 50 mm/s 1280 pm
Range of measured vibration 20 m/s vibration speed, RMS
acceleration, RMS 50 m/s? SO/ Temperature range -40 ... +85°C
100 m/s? 100 mm/s
200 m/s? 160 mm/s
200 mm/s

-40 ... +85 °C standard

-4 °C (T -40 ... +85 °C standard
0. +125°C(T) Temperature range
-40 ... +125 °C (T)

Temperature range

Sensor mounting:
- pin-mounted

- flanged
- through 24 25 gtlab




ACCELEROMETERS

1D8 NV

Operating mode

- autonomous diagnostic vibration monitor

- real-time transmission of oscillograms in the specified frequency
band along three axes via wireless communication channel

- measurement of RMS, amplitude, vibration magnitude in the
specified frequency band simultaneously along three axes X, Y, Z

gtliab

WIRELESS

p.

bluetooth

i[pl:] bluetooth

Range of measured amplitudes vibration accelerations, (customizable):
800 m/s?

Frequency range (uneven frequency response + 3 dB):

0,5..10 000 Hz

Sigma Delta 24-bit ADC

26

IMPULSE HAMMER

4V301, 4V302,
4V303, 4V304

Sensitivity:

Hammer weight without
additional weight and
head:

27

10 mV/H
1TmV/H
0,2 mV/H

200 g
300g

20009
5000 g

gtlab



FORCE SENSORS

4C Rt
Force measurement range:

from —1000 N tensile to +100 000 N compression

Temperature range:
—60 ... +200 °C

gtlab

Designed for the measurement of dynamic forces
impacting test facilities, equipment and industrial structures.

4V

Force measurement range:
from —500 N tensile to +100 000 N compression

Temperature range:
—40 ... +125°C

CHARGE // IEPE

IEPE

28

DYNAMIC PRESSURE SENSORS CHARGE // IEPE

\\
sv/sc sv

Upper limit of measurement: Temperature range: Upper limit of measurement: Temperature range:

from 25 to 600 MPa from 200 to 520 °C from 0,06 to 250 MPa from 125 °C

Sensing element materials: Resonant frequency: Sensing element materials: Resonant frequency:

quartz / lithium niobate / GTL steel >30/>100/>150 kHz quartz / CTS-19 >25/>30/>100 kHz

29 gtlab



STATIC-DYNAMIC PRESSURE SENSORS

Frequency:
from 18 to 170 kHz

Measurement range:
from -0,1to 160 MPa

gtlab

Temperature of the measured medium
(without cooling):
300 °C

6V RielSiE]

IEPE

Temperature of the measured medium

(with cooling):
1000 °C

30

ACOUSTIC EMISSION TRANSDUCERS CHARGE // IEPE

7C RialelSugE]l /el gcneral purpose

Explosion-proof Housing: Freguency range: Maximum value of electroacoustic conversion coefficient in the

OExiallCT6..T3Ca 30 .. 80 kHz operating frequency range when exposed to:
50 .. 250 kHz
500 ... 750 kHz - longitudinal waves
500 ... 800 kHz >300-10°V/m

> 550 -10°V/m
>1000 -10°V/m

- surface waves
>1500 - 106V/m

Maximum value of electroacoustic conversion coefficient in the
operating frequency range when exposed to surface waves:
>1000 -105V/m

Frequency range:
50 .. 250 kHz

1EXibIICT6.. T4Ca

31 gtlab




gtiab

EDDY CURRENT SENSORS

Application: axial shift measurements,
vibration displacement and radial clearance magnitude.

An eddy current sensor features
a primary transducer
and a signal generator

Static clearance (DC)

v

Initial vibration signal

h,

Span of vibration displacement

(variable component)

DISPLACEMENT

MEASURING RANGE OF

MEASURING DIAMETER REVOLUTIONS (AT 1RESPONSE LO
MEASURING RANGE PER REVOLUTION)
8mm 0,2-22mm
10 mm 0,3-33mm
' ' 0-60000 10
16 mm 0,5-5mm b mm
20 mm T-7mm

32
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CALIBRATOR

Vibration frequency (+ 1%):
40;79; 58;159,2

Transverse vibration amplitude:
<5%

gtiab

Maximum weight
of calibration
sensor 3009

Vibration frequency (+ 1%):
39,79;79,58;159,2; 636,6

Transverse vibration amplitude:
<5%

34

SIGNAL GENERATORS

35

Matching of
sensors' output
signal with

the recording
equipment input




SIGNAL GENERATORS

Sensor

AMOPMUPOBITELE CHIHAAGS

A123-25-02

e

- amplification
- filtration

- integration

- indication

- conversion

gtlab

. gtlab e

Signal recorder

I[EPE
4-20 mMA
U, mV
RS485

36

VIBRATION CONTROLLERS

©

A wide range of Galvanic isolation of:

configurable - power circuits;

operating frequencies: - current output;

High-pass filter: - RS 485 interface. By type of
from 2 to 40 HZ, connected
Low-pass filter: sensors

from 200 to 2 000 Hz.

Charge

IEPE

4-20mA

Negative powered (-24 V)
and voltage output

With positive supply (+24 V)
and voltage output

With voltage output (PU)

RS-485

Eddy current formers

Eddy current formers with IEPE output

Output

Built-in display:

- configuring filters,
conversion coefficient, relay

Diagn (signal)

0..10V

0..5V

4...20 A

0/4..20 mA

RS-485

AL1 (Dry contacts)

AL2 (Dry contacts)

AL3 (Dry contacts)

OK (Dry contactsbl)

Reset (Dry contacts)

triggering conditions;

- displaying measured values, Control
error codes, configured

parameters.

37

Keyboard

Display

RS-485



VIBRATION CONTROLLERS

INPUT

gtiab

BY TYPE OF CONNECTED SENSORS

ZETLHI:
05 H.. "
Mo 2100, Y

IEPE, PU Current (4-20 mA)

Digital (RS-485)

Eddy current formers Negative/positive
supply (+-24 V)

38

VIBRATION CONTROLLERS

 OUTPUT

39

BY OUTPUT TYPE

2 Emergency
protection

A

0...1 Vv o Dry contact
0.5V Open collector
2..20V

0/4...20mA

RS-485

5 WEB
interface

T

Local app for expert Developing custom SCADA
operation based on a web interface

gtiab



VIBRATION CONTROLLERS

EXTERNAL SETUP (VIA RS-485)

A6XX VIEWER SOFTWARE

Koo, MR B /i
Punerp BY T
Punetp HY, [y

Aanazon varepenis:

V MNopar LIM1, m/e2:
I Mopor LIM2

AGXX Viewer operating
window for PC-enabled
command of controllers

gtiab

Bpema npessuw. LIM
Bpeta npestiw, LI

3BAEpAKA KOHTRONR,

13122

14:00:12

COM: =

o

Exchange parameters

L Mapauerpei cbssena ¥

oo [
crpsen:

[ ———

Ycravosra napamerpoe

CHopocTe: 3Ba00
Mishopmaiinonnan eqmimua;  E01

Setting

Vamepering

V[ck3]: 0,22 MM/c

Cépacurs LIMT u LIM2

Measurement screen

40

Set-up of vibration controllers
from a built-in keypad

41

Modbus parameters
SLAVE

dfodbus parameters

Setting Setting the mea- surement
parame- ters of the external
sensor

Parameters

Setting Filters
LIM1 thresholds

gtiab



DATA ACQUISITION MODULE (ADC) DOO01, D002, D007, DO08-XX DATA ACQUISITION MODULE (ADC) D009-XX, D010, DOT11

gtlab -
D010-16 = i g'tlf.lb

DO11-16

ADC sampling frequency 122§OKOHEHZ 48 kHz 19%4KKHHZZ ADC sampling frequency -|9[é4kLl<—:_Z|Z 64 kHz 64 kHz
Number of channels 4 2 2 Number of channels 2 4 4

) 24 bits 24 bits 16 bits ) 24 bits 16 bits 16 bits
Number of ADC bits e 5% bits Number of ADC bits 16 bits
gtlab 42 43

gtiab



VIBROMETERS
D101, D141, D142

Shock pulses » Diagnostics and vibration monitoring

= Connection of optical tachometer (for D141, D142)
= Infrared pyrometer (for D142)

: w_:ﬁ;g;:g?ﬁ;;;ﬂ L IPAR (o8 * MicroSD slot for signal recording

cervo, it 43, 000 ; » Signal recording, route-based operation

BHYTP. d{MM)
= Virtual instruments

Bearing diagnostics

Vibrocontrol

1-1-]
Bpam. ( 06/ MuH)

| MporpamMma HaIMepeHHA

Measurement YcpegHenua( koA -ao)
ABTOYCHASHHE

parameters Max. amna. (M/c*)

3anuch B pana

Yroa ycTaH. (rpag)

YepegHeHHa(KoA-BO)

ABTOYCHABHHE

Max. amna. (M/c®)

f ppam. (0b/MuH)

Spectrum

Vibrometer

Measurement

AbTp BU(IW) KTP EN®

display windows -~ :
Y1 mam ¥2) M Y3
fdasee

| Hazpauune
BaAHYHHA
3HaueHue
PHALTP Bu{rug
PuabTp HU(My
NpeaynpexaeHue
‘ Apapua

| PHALTP Hu(ru)

| 3HaueHHe A
| 3HayeHHe V

| 3HaueHue S
BpeMaHHOA HHTEepPBAaA
MeAHaHHO® IHAYEHHE
Yactota xKoaeBanua
ABTOYCHARHHE

Max. aMna. (M/c?)
3anuce B QanA

BeAHuYHHE Alcka)

| PMAbTE susru; 2.0

PuabTp HU(TL 2806.0
UacT. paspew. () 7. 8125
Macurab no ¥ ArHERHbIA

OkHO XaHH
YcpeagHeHHe(KoA-BO) d
ABTOYCHASHUE

Max. amna. (M/c?) 200.8

f=6.217 My

A_ 6.7724 ¢
V™ 129.42 e

S” 4.0500u
(Cror) i) =88 W)

1 A[cxs]

2 V[exa]

3 S[oa]

45

gtlab

Oscilloscope

Aasee

Beanuuna
PUALTP Bl-l(rl.;;
PuAbTP HU(Y
YacTtoTa BubOpPKH
Bpeus Bwbopku
ABTOoyCHABHHE
Max. amna. (M/c?)
Cton no nopory

MNopor(nuk) (M/c?)

VIBROMETERS
D101, D141, D142

A
2.8
12888.8
64. Bk, Measurement
128mc
= parameters
2008.0
[ |
16. @
Measurement

display window

gtlab



VIBRATION ANALYZER D104

ADC sampling frequency: 128 kHz
ADC bits: 24 bits

Number of analog inputs : 4

Display: Shock-resistant display with
enhanced sunlight readability, 10 inches,
1920 *1200; 5 MP front camera

46

Software

- GTL
- GTLd

VIBRATION ANALYZER D104 D104




Accessories

CABLE PRODUCTS

- Pins

- Cable switches
- Magnets

- Adapters

- Ceramic insulators
- Mounting set

- Brackets

- Wax mastic

- O-rings

- Probe

- Thread

(e il




PREVENT

emergency shutdowns

CONTROL

equipment vibration parameters

FORECAST

remaining lifespan



EQUIPMENT m DATA ACQUISITION
MODULES

Machines

Pumps

Mobile

Compressors

Electric motors

Fans Stationary | }

gtiab

v/
PLATFORM GTLd

PROCESSING AND DECISION MAKING

WEB

External visualizer

OPC UA, MODBUS

Data exchange

QML

Built-in visualizer

GTLD2 DESKTOP

Expert operation

Uniform analog
signals

0/2..5/10/20V
0/4..20mA
RS-485

Emergency protection
Dry contact

52

Mnemonic scheme of the tested object \WEB / QML

Showing sensor mounting
locations ——
with a display of instantvalues |l
(RMS, amplitude, etc.)

Showing the assemblies being
tested with colored highlighting
based on the diagnostics results

53



Vibration monitoring
trends

nnnnnnnnnnnnn
TE, OBA PE N hsaroa

Vibration diagnostics
statistics

4 - Cepuame

54 55



DETECTION OF DEFECTS IN THE FOLLOWING MECHANISMS: ‘

PILLARS OF THE VIBRATION DIAGNOSTICS SYSTEM

- Rolling bearings

- Plain bearings

- Ball screws (ball screw pairs of
CNC machines)

] Measurement [P soFTware [EJ INFRASTRUCTURE

Gears N GTLd-DESKTOP SIGNAL STORAGE AND
Planetary gearboxes VIBRATION CONTROLLERS _ DIAGNOSTICS PROJECT PROCESSING SERVERS
- e DEVELOPMENT AND
- Belt transmission TESTING ENVIEONMENT HIGH-SPEED NETWORK
- Chain transmission L q AR - SUBSYSTEM
- PuMps sy . VISUALIZATION TOOLS
- Compressors S il ? % "LIFE" SUPPORT SYSTEM
- Electric motors SERBICES
gtlab 57 gtlab



n MEASUREMENT PILLAR

=9
S

Primary converter

gtlab

Available options of source or processed data transmission from primary converters

1 SCADA output

we 4
(V] Emergency
E protection
_ ©
=) .Q
L]
— OPC UA (Scada)

g —— —— — —

"
GTLd desktop |
|
Ny | i
I 1
| WEB I

 SSjpep s ———

—

Vibrometer

E SOFTWARE PILLAR

DEVELOPMENT

ENVIRONMENT VISUALIZATION

GTLd-DESKTOP TOOLS SERVICES
Debugging of the WEB Storage
diagnostic project and
building a cinematic test QML Calculation

object scheme

Development of
diagnostic algorithms

Configuring data
acquisition modules and
services

Scada (OPC UA)

Authorization

Configuration

GTLD SOFTWARE SUITE

58




SOFTWARE PILLAR GTLd desktop GTLd desktop SOFTWARE PILLAR

. o . .
Test object tree Configuration of mechanisms ROLL BEARING DATABASE MACHINERY BALL SCREW UNIT (BSU)
- (MORE THAN 2500 UNITS) DATABASE
i+ v i 38800 .
b oot B ~ & U1 Main Specific
N IR -
i) - : Cranox_1 .
S v ¥ Ysend Object name : |I'InaHe‘rapHaﬂ nepeaaqa |
e AL s oot e T ; v @ Moauwnswk kadeHns 1 .
i Axcerepomerp 1V202TH, £23024 Object type: |pla”mw L= Vl pichev. GTLAE/AppData/Localictid /detebase ballsrew ol | mowasars ece
3 W m 2 - .- BHYTDL . (M) akaneTp TR ()
R— . © Noguimmeac xascrinn Master-script narme : |master_scr|pt.js | ¢ s EHELH. L, (MM]  AameTp T (Mn) orns
W Mwccenepometp 1V202TH, 223024 HMU4160M/34...  SKF 500,00 300,00 54,00 8 0,00 -
W 3 . : LIBMZ1325m30 I
a4 W Akceneponmatp TVZD2TH, 23026 QML script name & |defau|t_obJ'ECt.qm| | NMUA1GAM 34, SKF 540,00 320,00 64,00 18 0,00
w L Mogwwnaevs ckonoxeran T T T T T
. Es o LLIBNZ5M13 s
0 Akcenepometp TV2DITH, #23145 Tacho ratio 1,00 E" ELl M UATTEM SKF 620,00 380,00 6400 el o00
HATEHY v B Sneerpuuecsai gearatens 1 BETl NNMUATB/3T62TS SKF 700,00 420,00 70.00 21 2,00 LLBMZ5M13.1 |2
" & i
it Aipeaepabern; Y203 L 2310 W rnudess SKF 350,00 280,00 16,00 &2 0,00 LIBNZOMC100 |
W Axcenepometp 1V2DATH, #23027
v fF ¥aen 2 Mai — 24m (U] SKF 380,00 300,00 18,00 £ 0,00 - [T R —— |
ain pecific I i | | 6
v B NMogorcrena 1 2471 (U o 70,00 500,00 36,00 £ 0,00
~ M ouwen | EI % (LIBMZEENADD !
= Sun gear teeth count (z1) 120 pes | BEREN NM1I49/5308 SKF 710,00 530,00 A00 43 0,00
1 Awcesepomerp 1V203TH, 23143 LIBMZEENADD.1 4
- PRSRH nUAD/SE0E SKF 750,00 00 o0 4 200
v & Lenwar nepegaus |Satte||te teeth count (z2) 200 pcs E| 3 e i
o Akcenepometp IVZ03TH, #23145 SRR MINIUAS/B00R SKF 800,00 600,00 42,00 44 0,00 lWernzr3212 Bassus
W Axce 1W203TH, #23149 |E icycle teeth count (z3) 50 pcs | =
-~ e ; picy 3 30p 5 2075 DT S 850,00 630,00 4500 n 00 7] LLIBNMCO32 - :
OALIMMHMAK Ka4eHnA " i
. Sattelites count (n) 3 pes PON8 NNUAS/ETOR  SKF 500,00 670,00 52.00 £ 0.00 7 LLIBMMCE22.1 ol B
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SOFTWARE PILLAR SOFTWARE PILLAR

BUILT-IN QML-BASED INTERFACE BUILDER
(VIRTUAL INSTRUMENTS)

Vibration diagnostics results
(ISON)

Spectral vibration diagnostics Logs, interim calculations
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EXTERNAL SOFTWARE SCRIPT - A BUILDER FOR
A TAILORED DESIGN OF METHODS AND ALGORITHMS

e OVER 70
POSSIBLE INDUSTRIAL _ Rolling bearings
EQUIPMENT DEFECTS - Friction-type bearings

- BSU (ball-and-screw units of
IN AN OPEN SCRIPT, - Tooth gears

- Planetary gear units
WITH WHICH YOU CAN INDEPENDENYLY: - Belt gears

- Chain gears

- Pumps

- Compressors

- Electric engines

- design and test your own unique
algorithms and hypotheses

- adjust defect detection methods with no interventions in the main
software

- implement classic methods and adjust them based on the data received
as a result of experiments and operation

- recalculate all the recorded signals

throughout the observation time s

SOFTWARE PILLAR

MAIN SIGNAL PROCESSING FUNCTIONS, WHICH CAN BE USED
FOR WRITING ALGORITHMS WITH OUR EXTERNAL SCRIPT

- Filtration (HPF, LPF, Band pass, Band rejection) specifying window and order.

- Define monitoring indicators (RMS, amplitude,
Peak-Factor, Excess, Frequency, minimum, maximum values, etc.)
specifying calculation time and the number of averagings.

- Building Autospectra and Envelope spectra with static and dynamic selection
of resolution, border frequency, type and number of averagings.

65

SELECT OR CREATE BEST
DEFECT DETECTION
METHODS



SOFTWARE PILLAR SOFTWARE PILLAR

Access spectra pixel arrays,

time signal, envelope signal, average line
for the calculation of squares and analysis
of spectra differences in various frequency
ranges.

Define vibration phase.

Build harmonic series and amplitude
modulations.

Set conditions for the identification of
harmonics on spectra (based on excess value
and allowed search range).

Set rules for the calculation of spectra harmonics
(based on reference point, allowed number of skipped harmonics, analysis

of even harmonics). You can order a service
of setting up your h | Jrq'll'f"l-.
Color settings of spectra and harmonics display. unique and L . N4 L #Hl'l N

I.-_.I 1010 o500 o000

e

performed 259294 I~ b-53260

et .--.-

original methods A {M‘L v TL 4@}‘%

_I____.____I____.____I___ S
by our specialists
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SOFTWARE PILLAR G

huse |,
AUSPA |y |1
SPEN

gtiab

Users can use the
following markers
for spectra analysis:

- band

- single

- harmonic

- modulating

68

SOFTWARE PILLAR

The scripts include a JavaScript
interpreter, which allows describing
your own logics by involving
independent experts for the delivery
of proprietary methods leveraging
mathematical libraries, array
processing functions, cycles and other
data structures

— - - —

The GTLd software uses JSON to transfer diagnostics results, which allows flexible

visualization and using received data in your own interfaces.

69 gtlab



SOFTWARE PILLAR SER [EJ inFrASTRUCTURE

GTLd-SERVER

Central storage of:

- source signals, spectra, integrated indices and results of

diagnostics

- test objects (databases of roller bearings, BSUs, reducers. mechanisms, etc.)
- possibility of data replication, duplication and backup

SIGNAL STORAGE AND HIGH-SPEED "LIFE" SUPPORT SYSTEM
PROCESSING SERVERS NETWORK SUBSYSTEM

GTLd-DAEMON

ADC application ensuring:

- signal recording;

- preprocessing;

- transmission of recorded signals and their monitoring indicators to the

the GTLd-SERVER or via standard communicators (OPC UA, Modbus type) to
external Scada systems.

Possibility of storing data on GTLAB servers

GTLd-SOLVER

Diagnostic calculations using remote computing capacities of remote
resources. Automatic launching both via GTLd-Server and GTLd-Daemon
applications or manually via GTLd-Desktop

gtlab




d Integration of vibration
REFERENCES — VIBRATION control systern D5301
at EGPA-12500 to SCADA

CONTROL SYSTEMS GPU MSKU-SS 4510

Customer
Gas Pipeline Management Directorate —

branch of PJSC Gazprom

72 73
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SCHEME OF VIBRATION CONTROL SYSTEM D5301

GPA EGPA-12500

Eddy current sensors,
series D201V

1 o

e e

(f L7 AR + Industrial
'f| (/ It " +  accelerometers,
[ | / " serles1C203

Eddy current
conditioners, AZ01

]

x5

Expiosion-proaf box ]

' Industrial
accelerometers,

: series 1C203

'

Electric motor STD-12500

Controllers AG36

15 barriers

Signal conditioners, A124

¢ &

N

GPA MSKU- S54510 SCADA

4-20 mA
SCADA output

Installation of radial
eddy current sensors
on the compressor.

Installation of an axial
eddy current sensors
on the compressor.

Installation of 1C203HM-100
accelerometers on the electric
motor and the reducer

gtiab
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DEVELOPMENT PROSPECTS - STATIONARY VIBRATION CONTROL SYSTEM D5301

Add the vibration diagnostics function of the parameters of linear vibration
and torsional oscillations (angular vibrations).

GPU failures due to
breakdown of parts:

ADVANTAGES:

Early identification of GPU defects,
defining their causes,
forecasting their development in time.

Prevention of GPU defect evolution and EGPA-12500 w/o hydraulic
reduce recovery costs. coupling

Defining the best GPU operation and recovery
technology,
if the appeared defects prevent normal GPU operation.

EGPA-12500 with hydraulic
coupling

gtlab 78

Mobile condition diagnostics, ___ 7

machine 2A626F

Spindle unit and bore drive of the horizontal
boring mill 2A626F, performed in JSC
STROYDORMASH

in Alapayevsk

79



Stationary vibration
control system

of the drive reducer of
Nizhny Novgorod - Bor
ropeway

Customer:
JSC NKD

gtiab
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Individual WEB-interface SCADA
design

- remote access to ADCs

- data storage server

- data acquisition module D003

- diagnostic calculation module

- signal storage server

- sighal storage servers for vibration
diagnostic data

and separate storage of vibration
monitoring data

- interactive WEB-interface for ac-
cessing the data

gtiab



SOFTWARE FOR RECORDING, PROCESSING AND Wide range of virtual devices
VISUALIZTION OF SIGNALS
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Signal filtering (up to order of 50), integration and signal differentiation
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Multichannel time- and level-based signal recording with further display
of recorded oscillogram
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Reproduction of signals with a possibility to select individual sections for further

spectrum analysis
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Custom development/upgrade of modules
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REFERENCES — DELIVERY OF
DESKTOP APPLICATIOS



SHOCK TABLE MANAGEMENT SOFTWARE
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Measurement and visualization of
shock parameters using the reference
channel and measurement channels.

Saving results in html, xml, xls, pdf
formats.

Generation of the measurement
protocol.

Controlling the moving element of the
table via Modbus.
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Application for the recording of AFC from vibration sensors
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Calculation of the conversion factor at each
of the selected frequencies

Controlling the vibration table.

Generation of the measurement protocol.
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MpoTOKOA UCMbITaHUIA

1V102TB-10
N223007

000 "ITNAB"
1

1

10.07.2023
IEPE,MB/Mmc2
Kupeitues .M.

160 500 900 2000 5500 8000 12000 16000 20000

Yacrota, | Koa¢. | OTknoH., | Yckop.,
My npeo6p. % m/c2
5 1,00183 | -2,67058 | 0,655402
10 1,04594 | 1,614565 [ 1,922852
15 1,04873 [ 1,886009 | 3,313038
30 1,04016 | 1,052896 | 6,169838
35 1,04225 | 1,256157 | 7,458634
50 1,03522 | 0,573367 | 10,00249
100 | 1,03941|0,980159 | 10,47004
159 | 1,02905 | -0,02663 | 11,73622
160 | 1,02937]0,004712] 11,73844
200 |1,02932 0 16,54346
300 |1,02683 | -0,24214 | 15,35062
400 | 1,02844 | -0,08548 | 15,1682
500 |1,02261]-0,65213 | 15,10927
600 | 1,01983|-0,92217 | 14,75814
700 | 1,01753|-1,14557 | 14,49031
800 | 1,01407 | -1,48174 | 14,33307
900 |1,01559 | -1,33387 | 14,23088
1000 |1,01703 | -1,19376 | 14,37461
1500 |1,01219( -1,6645 [ 14,19589
1700 |1,01347-1,53951 | 14,19345
2000 | 1,02066 | -0,84171 | 14,36678
3000 | 1,00046 | -2,80415 | 14,82236
4000 |1,00135|-2,71786 | 14,34599
5000 |0,99191 ] -3,63502 | 14,45082
5500 | 0,99566 | -3,27069 | 14,85328
6000 | 1,0125 | -1,63449 | 14,75675
6500 |1,01713]-1,18403 | 14,51592
7000 | 1,00928 | -1,94689 | 14,45108
8000 | 1,01957 | -0,94695 | 16,02629
9000 | 1,02848 | -0,08156 | 19,27237

10000 | 1,0361 |0,659001] 11,32336

11000 |1,05198| 2,2013 |12,97177

12000 | 1,05035 |2,043245] 13,13887

13000 | 1,08901 |5,798628 | 12,88666

14000 | 1,10692 |7,538738] 12,51375

15000 | 1,06009 | 2,989332 | 12,20069

16000 | 1,09007 | 5,901485| 16,16324

17000 | 1,118778,690192 | 16,03661

18000 | 1,12296|9,096779| 8,45322

19000 |1,16501 |13,18274| 15,66718

20000 | 1,2324 | 19,72949| 16,60988

ctlab



IMPORT SUBSTITUTION Charge accelerometers

1C103HB-XX 1C103TB 1C302HA 1C307TB 1C20THA
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IMPORT SUBSTITUTION IEPE accelerometers IMPORT SUBSTITUTION IEPE accelerometers
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IMPORT SUBSTITUTION IEPE accelerometers IMPORT SUBSTITUTION IEPE accelerometers
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IMPORT SUBSTITUTION Vibration speed sensors IMPORT SUBSTITUTION Impact hammers

2A201TH-XX, 2A201TA-XX,  2A202TH-XX 2A206HH-XX 4V301D 4V302D 4V303D 4V304D
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Q Q
© o
[ [
o)} (o)}
640BT1, 640B12, 640B6], 640B00, 640B01, 640B02, 642A01 086C03, 086C04 086C01, 086C02 086D05, 086D20, 086D50 086D50
641B00, 641B01, 641B02, 641B00, 641B01, 641B02,
641B11
() (0]
2 0
= c
£ s
R R
2 9
o a1
m [01]
(®) (®)
o a8

TPCB PIEZOTRONICS

AN AMPHENOL COMPANY

TPCB PIEZOTRONICS

AN AMPHENCOL COMPANY




IMPORT SUBSTITUTION Force sensor IMPORT SUBSTITUTION

4V102HB-XX 4V103HB-XX 4V104HB-XX 4V105HB-XX 2V203TH 5VIO1TB-XX 2V222HH-XX Eddy current sensors D2XX.
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IMPORT SUBSTITUTION IMPORT SUBSTITUTION Accelerometers

V202TH-XX TV21TT-XX TV202TA-XX 1C103TB 1C102TB 1C102HB TV202TH-XX
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Bruel & Kjaer
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IMPORT SUBSTITUTION Accelerometers IMPORT SUBSTITUTION Accelerometers

1C103HB-XX 1C103TB 1C20THA-XX TV102HB-XX TV104HB-XX TV102TB-XX TVIS5THC-XX TVI52HA-XX TV152HC-XX
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3055C, 3255C, 3088C, 3056C, 3256C, 3152C 3035C1, 3035C1G 3055B, 3055D 3035B 3056D 3143D 3133A, 3133B 3023A, 3263A, 3023M, 3053B,
3122C, 3122C 3333A
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IMPORT SUBSTITUTION IMPORT SUBSTITUTION
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IMPORT SUBSTITUTION IMPORT SUBSTITUTION

TV202TH-XX TV601TH-XX 2A202TH-XX 7C101HB

5C201TA-250-20 5C203HH-100-170 5C203HH-100-170 A123-25-02
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IMPORT SUBSTITUTION

V202TT-XX

GTLab
W2027T-100
Ne 20002
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WILCOXON

780A, 786A, 787A,
793L-33, 797L-33

Vibration analyzer D104

01DB-METRAVIB

Vibration analyzer ONEPROD
FALCON

Vibration meter D141

SVANTEK
Vibration meter SVAN974

WHAT WE CAN DO =
AT OUR OWN COST e
IN YOUR PREMISES:

- Test operation of the
measurement channel

- EQuipment
demonstration

Order test
Mmeasurements at:

+7 831304 9444
info@gtlab.pro

ns



info@gtlab.pro
gtlab.pro

17B, Shvernika Street
Sarov, Nizhny Novgorod region

+7 (83130) 4-94-44



