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UVODNI SLOVO VICEPREZIDENTA ATD CR, z.s.

Vazeni pratelé technické diagnostiky a uc¢astnici konference DIAGO® 2026.

Dovolte, abych vas vSechny pfivital na 43. roniku naSi konference, ktera se jiz po-
tfeti kona v hotelu Flora v Olomouci. Konferenci v roce 2025 jsme zhodnotili jako Uspés-
nou a neni davod pochybovat, Ze také letos budeme spokojeni jak po odborné, tak po spo-
leCenské strance.

Svét kolem nas se od konani lorfiské konference zménil, primysl hlasi rust, spolec-
né sledujeme dalSi vyvoj nasi spolecnosti po lofAskych volbach, uméla inteligence se stale
vice prosazuje v mnoha &innostech a Asociace technickych diagnostikd CR v t&chto pod-
minkach pracuje reagujic na uvedené vyzvy, na potifeby primyslu a svych ¢&lenu a je re-
spektovanou, legislativné zakotvenou a fungujici organizaci s velkou &lenskou zakladnou.
Stale probiha certifikace a recertifikace personalu, rozSifuje se sit schvalenych Skolicich
pracovist a probiha ¢innost odbornych skupin. Téma udrzby strojd neslabne, naopak na-
byva na vyznamu vzhledem ke zménam jako je Pramysl 4.0, vyuzivani Al, vyvoji struktury
pramyslu v Ceské republice a vyvoji vztahti v EU. MGZeme konstatovat pozitivni vyvoj
v oblasti méfici techniky, SW zazemi a také v oblasti normativniho zazemi. To vSe klade
nové a vyssi pozadavky na persondl udrzby, jeho kompetenci a postaveni ve strukture
managementu firem. Asociace tedy stoji pfed fadou novych vyzev a ja jsem presvédcen,
Ze jsme schopni na né reagovat a byt pro prumysl dilezitym partnerem. NaSe historie,
struktura odbornosti a sou¢asny pocet nasSich aktivnich ¢lend mé v tomto presvédceni po-
siluje. Z tohoto pohledu nemam o dal3i vyvoj Asociace technickych diagnostikdi CR obavy
a leto$ni vysoka Gcast na konferenci DIAGO® bude jisté prostorem aktualni témata spo-
leCné diskutovat.

Také v roce 2026 piinasi konference DIAGO® zajimavy odborny program, fadu za-
jimavych pfednédSek vSech odbornych skupin, opét se mizZeme téSit na vystavu moderni
techniky a hlavné na mozZnost se opét sejit, diskutovat nejen témata adrzby a navazovat

M v s

ciace a cile konference DIAGQO®.

Nyni mi jiz dovolte, abych vdm popfal pfijemny pobyt v Olomouci a také Uuspésny
rok 2026, hodné zdravi a tvurcich sil.

prof. Dr. Ing. Pavel Némed&ek, CTD, viceprezident ATD CR, z.s.

Technicka diagnostika z1/2026 1



ASOCIAGE TECHNICKYCH DIAGNOSTIKU R, zs.

Séfredaktor: Ing. Daniel Zuth, Ph.D.

Graficka aprava: Ing. Ladislav Hrabec, Ph.D.

Redakéni rada: Ing. Ladislav Hrabec, Ph.D.
doc. Ing. Juraj Grencik, PhD.
Ing. Martin Holek, Ph.D.
Ing. Jan Hroch
prof. Ing. Hana Pacaiova, PhD.
Ondrej Svec, DiS.

Asociace technickych
diagnostikd CR, z.s.

17. listopadu 2172/ 15
708 00 Ostrava - Poruba

Vydavatel:

TT Tisk s.r.o.
Sjizdna 1158/ 2
721 00 Ostrava - Svinov

Tiskne:

Vychazi: nepravidelné

Roz&ifuje: sekretariat ATD CR, z.s.
Objednavky €asopisu a inzerce pfijima vydavatel.
NevyZadané rukopisy se nevraceji. Za pavodnost,
vécnou spravnost nebo zévazky ruci autofi
pFispévku.

Podavani novinovych zasilek povoleno Ceskou
postou, s.p., odstépny zavod jizni Morava,
feditelstvi v Brné

¢.j. P/2-2000-95 ze dne 18.5.1995.

leden 2026
leden 2026

Pfedano do tiskarny:
Planovana expedice:
MIC: 47990

MK CR: 5979
ISSN: 1210-311X

TT Tisk s.r.o.
Sjizdna 1158/ 2
721 00 Ostrava - Svinov

Obsah ¢asopisu TD ¢&. z1/2026 strana
Uvodni slovo viceprezidenta ATD CR, z.s. 1
Garanti konference DIAGO® 2026 3
Seznam prispévka 4

PIné znéni publikovanych prednasek (Sbornik kon-
ference DIAGO® 2026) je dostupné z webovych
stranek ATD CR, z.s., na adrese:

https://www.atdcr.cz/sbornik-diago-2026

Tato publikace neprosla jazykovou Upravou.
Za obsah jednotlivych pfispévki plné odpovidaji
uvedeni autofi.

Technicka diagnostika z1/2026



Organizéatofri konference :

> Asociace technickych diagnostiku Ceské republiky, z.s., Ostrava
» Katedra konstruovani, FS, VSB - Technicka univerzita Ostrava

Patroni konference :

» prof. Ing. Igor Ivan, Ph.D. rektor VSB - Technické univerzity Ostrava
» Dr.h.c. prof. Ing. Robert Cep, Ph.D. dékan Fakulty strojni, VSB-TUO

Hlavni partner :

V3B TECHNICKA | CENTRUM ENE Hl'l} \Z{ YCt
> i H prof. Ing. Stanislav Misak, Ph.D. - feditel CEET
Centrum energetlckych a environmentalnich technologii

Odborni garanti :

> p. Ondfej Svec, DiS. TRIFOSERVIS s.r.0., Celékovice

» doc. Ing. Lukas Prokop, Ph.D. VSB - Technickéa univerzita Ostrava, CEET
> Ing. Jakub V3olak CEZ, a.s., Elektrarna Stéchovice, Stéchovice
» prof. Ing. Milan Honner, Ph.D. ZapadocCeska univerzita v Plzni, NTC

> Mgr. Marek Seremeta LAMI KAPPA, spol. s r.0., Teplice

Mezinarodni programovy vybor :

» Dr.h.c. prof. Ing. Juraj Sinay, DrSc. poradce pro VT Min. hospodafstvi, Bratislava, SR
» prof. dr hab. inz. Zbigniew Matuszak Politechnika Morska w Szczecinie, Polsko

» prof. Dr. Ing. Pavel Némecek viceprezident ATD CR, z.s., TU v Liberci

> doc. Ing. Jozef Zarnovsky, PhD. prodékan TF, SPU v Nitre, SR

> doc. Ing. Juraj Gren&ik, PhD. tajomnik SSU, Zilinska univerzita v Ziling, SR

» prof. Ing. Hana Pacaiova, PhD. viceprezidentka ATD SR, TU v KoSiciach, SR

» Ing. Jan Hroch vykonny feditel, CSPU, z.s., Praha

» Ing. Ladislav Hrabec, Ph.D. tajemnik ATD CR, z.s., VSB-TUO, FS

> doc. Ing. FrantiSek Helebrant, CSc. VSB - Technicka univerzita Ostrava, FS

Organizaéni vybor :

> Ing. Ladislav Hrabec, Ph.D. tajemnik ATD CR, z.s., VSB-TUO, FS
» Ing. Stépan Pravda katedra 340, FS, VSB-TUO, FS
» Bc. Marcela DluhoSova katedra 340, FS, VSB-TUO, FS

Medidlni partner :

Technicka diagnostika z1/2026 3



10.

11.

12.

13.

14.

15.

SEZNAM PRISPEVKU

Rastislav Bernéat, Zoltan Zalezak, Ngrbert Kecskés, Martin Kotus,, Radqslav
Majdan, Juraj Jablonicky, Miroslav Curgali: KONTROLA A INOVACIA CASTI
PROCESU VYROBY NAPRAVY AUTOMOBILU ......ooeiieeeieeeeeeeeeeeeeee e 6

Jan Fulnecek, René Zaruba, Ondfej Podivinsky, Lukas Prokop, Ondrej Kabot:
DIAGNOSTIKA ASYNCHRONNIHO MOTORU POMOCI ROZPTYLOVEHO
MAGNETICKEHO POLE..... oottt e et e e et e e e e e e e e e e e ete e e e e ereaaeeaan, 7

Jan FulnecCek, René Zaruba, Ondrej Podivinsky, Lukas Prokop, Ondrej Kabot:
VLIV FREKVENCNIHO PASMA NA CITLIVOST DETEKCE CASTECNYCH
VYBOJU V IZOLACNIM SYSTEMU VN KABELU .....oooeeeeeeeee e 8

Robert Grega, Lucia Zufova: DIAGNOSTIKA PRUZNYCH SPOJOK ..........cccoveevene.e. 9

Jakub Grunt, Jii Klapka: FORMULACE MAZACIHO OLEJE V CASE -
ZAKLADOVE OLEJE, ADITIVACE, TRIBODIAGNOSTIKA .........ccvmmirierrrricrernniennns 10

Luka3 Heisig: DIGITALIZACE RUTINNICH CINNOSTI vV UDRZBE: CESTA
OD PAPIRU K EFEKTIVNIMU RIZENT .......oocoviiiiiiiiicieiicc s 11

Milan Honner, Vlagislav Lang, Jan Sroub: A:KTIVITA ,LABIR EDU -
TERMOVIZE DO SKOLO“ - VYCHOVA DALSI GENERACE
TERMO-DIAGNOSTIKU ... e 12

Piotr Cheluszka: PREDICTION OF THE VIBRATION SIGNAL PARAMETERS
CONTROLLING THE OPERATION OF THE DOF PLATFORM
IN THE ROADHEADER RESEARCH SIMULATOR {RH-SIM} BASED

ON THE RESULTS OF COMPUTER TESTS .....cooiiiiininiieieiee ) 13
Petr Kfiz, Marta Filipovd: BUDOUCNOST EVROPSKE LEGISLATIVY

A STANDARDIZACE POHONNYCH HMOT ..o, 13
Martin Kubag: OCEKAVANE VS. REALNE PRINOSY IMPLEMENTACE

ONLINE DIAGNOSTIKY STROJU: PRIPADOVA STUDIE ........ccovvnrinininnininiins 15
Petr Lnénicka: VYUZITI TERMODIAGNOSTIKY PRI DETEKCI VLHKOSTI

V OBVODOVYCH PLASTICH BUDOV V SOULADU S CSN EN ISO 6781-1............ 16

Zbigniew Matuszak, lwona Zabinska: O GRANICACH W POLIOPTYMALIZACJI
PARAMETROW DIAGNOSTYCZNYCH MASZYN | URZADZEN.........ccccoveeveeeennnne. 17

Petr Nahodil: DIAGNOSTIKA MEZIZAVITOVYCH PROBLEMU
VYSOKONAPETOVYCH MOTORU ..o 18

Pawel Prajzendanc, Igor Stankiewicz, Gracjan Szablowski, Kacper Olszanski:
SYSTEM ZDALNEGO STEROWANIA | TELEMETRII DLA USV

PRZEZNACZONEJ DO ZASTOSOWAN PATROLOWYCH, BADAWCZYCH

| DIAGNOSTY CZNY CH Lot eaan s 19

Eryk Remiorz: MONITOROWANIE OBCIAZEN DYNAMICZNYCH
W £LANCUCHACH POCIAGOWYCH MASZYN GORNICZYCH .....ccccoveeriiiirerienene, 20

Technicka diagnostika z1/2026



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Jaroslav Roubigek: VYZNAM SPRAVNE INSTALACE KOMPRESORU
PRO ZVYSENI JEJICH SPOLEHLIVOSTI ...t 22

Lubo$ Smolik, Jakub Sulda, Vaclav Steinbach: VYUZITi VELKYCH
JAZYKOVYCH MODELU PRO AUTOMATIZOVANOU TVORBU ZPRAV
O VIBRACNIM CHOVANI STROJIU ...ttt 23

Vaclav Svtraka, Antonin Krﬁoul,vPaveI Zitek: MONITORING GIS - POSTUPY,
PROSTREDKY, MODELOVA RESENI ....coeiiieeee oottt eeeee e aiiaaa e 24

Vaclav Straka: KVANTITATIVNI TERMOGRAFIE JEVU S VELKOU
DYNAMIKOU ..o 25

Ondfrej Stisa: MODERNI PRISTUPY K TECHNICKE DIAGNOSTICE
S VYUZITIM ANALYZATORU CRYSTAL INSTRUMENTS .....c.ccoiviirininnininis 25

Marek Seremeta; MERENI SOUOSOSTI VICESTUPNOVE PARNI TURBINY
LASEROVYM PRISTROJEM A CISELNIKOVYMI UCHYLKOMERY,
VCETNE POROVNANI VYSLEDKU ......cocoiiiiiiiiiiiicieieeesscse e, 26

Michal Svantner, Alexey Moskovchenko, Luka$ Muzika, Martin Valenta, Rudolf
Vavra, Milan Honner: POKROK V KVANTITATIVNIM VYHODNOCENI FLASH-
PULZNI TERMOGRAFICKE INSPEKCE POVYSTRELOVYCH ZPLODIN................ 27

Ondfej Svec: KAM SMERUJE TRIBODIAGNOSTIKA? .....ovovviiieeieeeeee e, 28

Zdené&k Vesely, Jifi Tesaf, Michal Mat&jka: APLIKACE ANALYZ OPTICKO-
TEPELNYCH VLASTNOSTI A IR TERMODIAGNOSTIKY V TECHNOLOGII
3D TISKU KOVU ..ottt 30

goltén Zalezak, Ra}stislav Bernat, qubert Kecskés, I\@grtin Kotus, Miros[av
Curgali: VYBRANE DIAGNOSTICKE METODY VYUZIVANE V STROJARSTVE..... 31

Lucia Zul’ové, Robert Grega: VIBRODIAGNOSTIKA MECHANICKYCH
SYSTEMOV S VARIABILNOU TUHOSTOU........outiiiiiiiiiiiiiiiiiiiiiieiieeeiiieenennenees 32

Technicka diagnostika z1/2026 5



KONTROLA A INOVACIA CASTI PROCESU VYROBY
NAPRAVY AUTOMOBILU

INSPECTION AND INNOVATION OF A PART
OF THE AUTOMOBILE AXLE PRODUCTION PROCESS

Rastislav BERNAT, Slovenskéa polnohospodarska univerzita v Nitre, TF 1
Zoltan ZALEZAK, Slovenskéa polnohospodarska univerzita v Nitre, TF 2
Norbert KECSKES, Slovenskéa polnohospodarska univerzita v Nitre, FEM 3
Martin KOTUS, Slovenska pofnohospodarska univerzita v Nitre, TF 4
Radoslav MAJDAN, Slovenskéa polnohospodarska univerzita v Nitre, TF °
Juraj JABLONICKY, Slovenska polnohospodarska univerzita v Nitre, TF ©
Miroslav CURGALLI, DT Transport, s.r.o., Nitra, Slovensko 7

Anotacia:

Ciefom vyskumnej prace je na zaklade analyzovania a zhodnotenia spdsobilosti vy-
robného procesu lisovania Casti napravy automobilu, eliminovat nezhodnost vyrobkov
a zvysit kvalitu vyrdbanych produktov pouzitim Shewarthovych regulaénych diagramov
a vypoctov prostrednictvom indexov sposobilosti. Vysledky analyzy vyrobného procesu
lisovania ramena zadnej napravy su aplikované na produkte ramena v konec¢nej faze pro-
cesu lisovania ako medzikontrola jeho vykresovych rozmerov pred samotnou finalizaciou
ramena s cielom eliminovat nezhodné finalne komponenty a celkovo zvysSit kvalitu a efek-
tivitu vyrobného procesu.

Annotation:

The aim of the research work is to eliminate product non-conformity and increase
the quality of manufactured products by using Shewarth control charts and calculations

1 Ing. Rastislav Bernat, PhD.

Slovenska pofnohospodarska univerzita v Nitre, Technicka fakulta

Ustav konstruovania a strojarskych technoldgii

Tr. A. Hlinku 2, 949 76 Nitra, Slovenska republika

mobil: +421 903 816 302, e-mail:rastislav.bernat@uniag.sk, https://uniag.sk/sk/
2 Ing. Zoltan Zalezak, PhD.

tel.: +421 37 641 5796, +421 37 641 5688, e-mail: zoltan.zalezak@uniag.sk
3 Mgr. Norbert Kecskés, PhD.

Fakulta ekonomiky a manazmentu, Ustav Statistiky, operaéného vyskumu a matematiky
mobil: +421 903 484 964, e-mail: norbert.kecskes@uniag.sk

4 doc. Ing. Martin Kotus, PhD.

Ustav konstruovania a strojarskych technologii

tel.: +421 37 641 5689, +421 37 641 5698, e-mail: martin.kotus@uniag.sk

5 doc. Ing. Radoslav Majdan, PhD.

Ustav polnohospodarskej techniky, dopravy a bioenergetiky

tel.: +421 37 641 4618, e-mail: radoslav.majdan@uniag.sk

6 prof. Ing. Juraj Jablonicky, PhD.

Ustav pofnohospodarskej techniky, dopravy a bioenergetiky

tel.: +421 37 641 4611, e-mail: juraj.jablonicky@uniag.sk

7 Ing. Miroslav Curgali, PhD.

DT Transport, s.r.o.

Stefanikova Trieda 74/50, 949 01 Nitra, Slovenska republika

tel.: +421 903 284 934, e-mail: miroslav.curgali@transdev.com
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through capability indices. The results of the analysis of the rear axle arm pressing pro-
cess are applied to the arm product in the final phase of the pressing process as an inter-
mediate check of its drawing dimensions before the arm is finalized, with the aim of elimi-
nating non-conforming final components and overall increasing the quality and efficiency
of the production process.

DIAGNOSTIKA ASYNCHRONNIHO MOTORU POMOCI
ROZPTYLOVEHO MAGNETICKEHO POLE

DIAGNOSTICS OF AN INDUCTION MOTOR USING STRAY
MAGNETIC FIELD

Jan FULNECEK, VSB - Technicka univerzita Ostrava, CEET !
René ZARUBA, VSB - Technické univerzita Ostrava, CEET 2
Ondfej PODIVINSKY, VSB - Technicka univerzita Ostrava, CEET 3
Lukad PROKOP, VSB - Technicka univerzita Ostrava, CEET 4
Ondiej KABOT, VSB - Technicka univerzita Ostrava, CEET 5

Anotace:

Analyza rozptylového magnetického pole motoru je jeden z nastroju provozni bez-
demontazni diagnostiky elektrickych tocivych stroju. Své uplatnéni najde zejména u stroju,
ke kterym neni mozné za provozu pfipojit Zzadnou diagnostickou aparaturu (typicky se jed-
na o motory, umisténé v prostfedi s nebezpecim vybuchu). Pfispévek pfedstavuje porov-
nani dvou diagnostickych metod, které jsou Siroce vyuzivany pro detekci asymetrie stato-
rového vinuti. Na asynchronnim motoru bylo provedeno nékolik laboratornich méreni
a byly pouzity obé diagnostické metody. Axialni rozptylovy magneticky tok byl méfen po-
moci specialni civky umisténé na horni ¢asti krytu ventilatoru, zatimco statorové proudy
byly zaznamenavany osciloskopem. VSechny signaly byly analyzovany a vzajemné porov-
nany. Cilem celého experimentu bylo porovnat citlivost a vhodnost popsanych metod pro
diagnostiku poruch nizkonapétového asynchronniho motoru.

1 doc. Ing. Jan Fulnecek, Ph.D., CTD

Vysoka Skola bariskéa - Technicka univerzita Ostrava
Centrum energetickych a environmentalnich technologii
17. listopadu 2172/15, 708 00 Ostrava - Poruba

tel.: +420 596 993 449, e-mail: jan.fulnecek@vsb.cz, https://ceet.vsb.cz/cs
2 Ing. René Zaruba

tel.: +420 596 993 449, e-mail: rene.zaruba@vsb.cz

3 Ing. Ondfej Podivinsky

tel.: +420 596 993 449, e-mail: ondrej.podivinsky@vsb.cz
4doc. Ing. Lukas Prokop, Ph.D., CTD

tel.: +420 596 999 306, e-mail: lukas.prokop@vsb.cz

5 Ing. Ondrej Kabot, Ph.D., CTD

tel.: +420 596 997 425, e-mail: ondrej.kabot@vsb.cz
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Annotation:

The analysis of the motor’s stray magnetic field is one of the tools used in on-line,
non-invasive diagnostics of electrical rotating machines. It is particularly applicable to
machines for which it is not possible to connect any diagnostic equipment during
operation, typically motors installed in environments with a risk of explosion.This article
presents the comparison of two diagnostics methods, widely used for stator winding
asymmetry detection. Several laboratory measurements were performed on induction
motor and both diagnostics methods were used. The axial magnetic stray flux was
measured by a special coil, mounted on the top of the fan cover, while the stator currents
were recorded by an oscilloscope. All signals were analyzed and compared. Goal of the
whole experiment was to compare sensitivity and suitability of described methods for low-
voltage induction motor fault diagnostics.

VLIV FREKVENCNIHO PASMA NA CITLIVOST DETEKCE
CASTEENYCH VYBOJU V IZOLAENIM SYSTEMU VN KABELU

INFLUENCE OF FREQUENCY BAND ON THE SENSITIVITY
OF PARTIAL DISCHARGE DETECTION IN THE INSULATION
SYSTEM OF AN HV CABLE

Jan FULNECEK, VSB - Technicka univerzita Ostrava, CEET
René ZARUBA, VSB - Technicka univerzita Ostrava, CEET
Ondrej PODIVINSKY, VSB - Technickéa univerzita Ostrava, CEET
Luka3 PROKOP, VSB - Technicka univerzita Ostrava, CEET
Ondrej KABOT, VSB - Technické univerzita Ostrava, CEET

Anotace:

Césteéné vyboje v izolaénim systému VN kabelu Ize podle CSN EN 60270 deteko-
vat v Sirokém rozsahu frekvenci. Volba frekvenéniho pasma ma zasadni vliv na aspésnost
detekce Gastednych vybojd v izolaénim systému VN kabelu. Césteéné vyboje generu;ji
velmi rychlé impulzy s Sirokym frekvenénim spektrem, a proto rlizné ¢asti tohoto spektra
poskytuji odliSné informace. PFfi méfeni v nizSich frekvencich je mozné dosahnout vysoké
citlivosti a ziskat hodnoty odpovidajici normovému hodnoceni, avSak za cenu vétSi na-
chylnosti k ruSeni a omezenych moznosti lokalizace vybojid. Naopak méfeni ve vysSich
frekvenénich pasmech je vyrazné odolnéjSi vici ruSeni a umoZznuje presnéjsi lokalizaci
vyboje, i kdyZ je obvykle méné citlivé na velmi malé vyboje a neumoznuje pfimé vyjadreni
jejich velikosti v normovych jednotkach. Z téchto divodu se v praxi ¢asto kombinuje vice
frekvencnich pasem, aby bylo moZzné soucasné spolehlivé detekovat Castecné vyboje,
potlacit ruSeni a ziskat informace potfebné pro posouzeni technického stavu a lokalizaci
poruchy.

Annotation:

Partial discharges in the insulation system of a medium-voltage (MV) cable can be
detected over a wide frequency range in accordance with CSN EN 60270. The selection of
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the frequency band has a significant influence on the effectiveness of partial discharge
detection in MV cable insulation systems. Partial discharges generate very fast pulses with
a broad frequency spectrum; therefore, different parts of this spectrum provide different
information. Measurements at lower frequencies allow high sensitivity and yield values
corresponding to standardized evaluation; however, this is achieved at the expense of
increased susceptibility to interference and limited capability for discharge localization.
In contrast, measurements in higher frequency bands are significantly more resistant to
interference and enable more accurate localization of the discharge, although they are
usually less sensitive to very small discharges and do not allow direct expression of their
magnitude in standardized units. For these reasons, multiple frequency bands are often
combined in practice to simultaneously ensure reliable partial discharge detection,
suppression of interference, and acquisition of information necessary for assessing the
technical condition and localizing faults in MV cable systems.

DIAGNOSTIKA PRUZNYCH SPOJOK

DIAGNOSTIC OF FLEXIBLE COUPLINGS

Rober’EGREGA, Technicka univerzita v KoSiciach, SF 1
Lucia ZULOVA, Technicka univerzita v KoSiciach, SF 2

Anotacia:

Pruzné spojky su dblezitou sucastou vsetkych mechanickych pohonov. Pruzné
spojky su schopné vyladit mechanicky pohon, teda su schopné zmenit vlastnu frekvenciu
pohonu, tak aby vyraznym spésobom poklesla intenzita vibracii. Nevyhnutnou poziadav-
kou je pravidelna diagnostika pruznych spojok v prevadzkovych podmienkach. Diagnostiku
pruznych spojok je mozné realizovat’ vizualnou kontrolou, ale aj bezkontaktnou identifika-
ciou vlastnosti pruznych spojok.

Annotation:

Flexible couplings are an important part of all mechanical drives. Flexible couplings
are capable of tuning the mechanical drive, i.e. they are capable of changing the drive's
natural frequency so that the intensity of vibrations is significantly reduced. Regular dia-
gnostics of flexible couplings under operating conditions is an essential requirement. Dia-
gnostics of flexible couplings can be performed by visual inspection or by non-contact
identification of the properties of flexible couplings.

1 prof. Ing. Robert Grega, PhD.

Technicka univerzita v KoSiciach, Strojnicka fakulta

Letna 1/9, 042 00 KosSice - Sever, Slovenska republika

tel.: +421 55 602 2524, e-mail: robert.grega@tuke.sk, https://www.tuke.sk/
2 Ing. Lucia Zulové, PhD.

tel.: +421 55 602 2354, e-mail: lucia.zulova@tuke.sk, https://www.tuke.sk/
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FORMULACE MAZACIHO OLEJE V CASE - ZAKLADOVE
OLEJE, ADITIVACE, TRIBODIAGNOSTIKA

LUBRICATING OIL FORMULATION OVER TIME - BASE OILS,
ADDITIVES, TRIBODIAGNOSTICS

Jakub GRUNT, TotalEnergies Marketing CR s.r.o., Praha !
Jifi KLAPKA, KLAPKA TECHNIK, Jablonec nad Nisou 2

Anotace

Posledni desetileti vyrazné posunula konstrukéni a technologické moZznosti strojl
a zménila tim podminky, v jakych mazaci oleje musi pracovat. Technologické moznosti
vyrazné zménily moznosti formulace mazacich oleju. Z&kladové oleje zménily své
vlastnosti i chemickou skladbu. Ve formulacich oleji se vyrazné prosazuji dfive ne zcela
béZné pouzivané zakladové oleje. Hydrokrakove zakladové oleje skupiny Il a Il (dle API),
syntetické estery a dalSi druhy zakladovych oleji se prosazuji také u ¢asti primyslovych
mazacich oleju. V oblasti aditivace se prosadily nové typy pfisad plnici nové poZadavky
vyrobcu techniky. Zménilo se tak i chemické sloZzeni, které mize mit vliv také na
vyhodnocovani tribodiagnostiky maziv v provozu. Zmény chemického sloZzeni se promitaji
napr. do prvkové analyzy, FT-IR spekter a dalSich testu. Kompletni analyzy zejména v ob-
lasti chemického sloZeni také pomahaji a zjednodusuji identifikace mazaciho oleje.

Annotation:

The last decade has significantly advanced the design and technological
capabilities of machines and has thus changed the conditions in which lubricating oils must
work. Technological capabilities have significantly changed the possibilities of formulating
lubricating oils. Base oils have changed their properties and chemical composition.
Previously not quite commonly used base oils are becoming more and more popular in oil
formulations. Hydrocracked base oils of groups Il and Ill (according to API), synthetic
esters and other types of base oils are also becoming popular in some industrial
lubricating oils. In the area of additivity, new types of additives have become popular,
meeting the new requirements of equipment manufacturers. The chemical composition
has also changed, which can also have an impact on the evaluation of tribodiagnostics of
lubricants in operation. Changes in chemical composition are reflected, for example, in
elemental analysis, FT-IR spectra and other tests. Complete analyses, especially in the
area of chemical composition, also help and simplify the identification of lubricating oil.

YIng. Jakub Grunt, CTD

TotalEnergies Marketing CR s.r.0.

Rohanské nabfezi 678/29, 186 00 Praha 8 - Karlin

mobil: +420 724 506 571, e-mail: jakub.grunt@totalenergies.com, https://totalenergies.com/
2 Jifi Klapka, CTD

KLAPKA TECHNIK

Na Ubo¢i 4333/23, 466 05 Jablonec nad Nisou - Rynovice

mobil: +420 739 550 935, e-mail: klapka.technik@gmail.com
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DIGITALIZACE RUTINNICH CINNOSTI vV UDRZBE:
CESTA OD PAPIRU K EFEKTIVNIMU RIZENI

DIGITALIZATION OF ROUTINE MAINTENANCE ACTIVITIES:
FROM PAPER-BASED SYSTEMS TO EFFECTIVE
MANAGEMENT

Lukas HEISIG, Heistech, s.r.o., Dobrkovice 1

Anotace:

PfednésSka se zabyvéa problematikou digitalizace rutinnich udrzbarskych €innosti se
zaméfenim na evidenci mazacich a inspekénich procesl. Popisuje sou€asny stav vedeni
adrzby v primyslovych provozech, kde prevlada papirovd dokumentace s fadou limitQ
a rizik. Predstavuje moznosti modernizace téchto procesu prostfednictvim dostupnych di-
gitalnich nastroji. Soucasti ¢lanku je detailni predstaveni aplikace DEMIP (Digitalni Evi-
dence Mazacich a Inspekénich Procesu) jako cenové dostupného feSeni pro malé i stfed-
ni podniky, které umoZznuje efektivni spravu mazacich planu a inspekénich kontrol pomoci
NFC technologie a cloudového ulozisté.

Kliéova slova: digitalizace udrzby, mazaci plan, inspekéni kontroly, DEMIP, NFC
technologie, cloudova databaze, prediktivni tdrzba

Annotation:

The article addresses the digitalization of routine maintenance activities, focusing
on the recording of lubrication and inspection processes. It describes the current state of
maintenance management in industrial operations, where paper-based documentation
prevails, entailing various limitations and risks. It outlines possibilities for modernizing
these processes using available digital tools. Furthermore, the article provides a detailed
introduction to the DEMIP application (Digital Recording of Lubrication and Inspection
Processes) as a cost-effective solution for small and medium-sized enterprises (SMES),
enabling efficient management of lubrication schedules and inspections via NFC
technology and cloud storage.

1Ing. Lukas Heisig, Ph.D., CTD

Heistech, s.r.o.

Dobrkovice 111, 763 07 Dobrkovice

tel.: +420 724 555 179, e-mail: info@heistech.cz, https://www.heistech.cz //
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AKTIVITA ,,LABIR EDU - TERMOVIZE DO oéKOL“ - VYCHOVA
DALSI GENERACE TERMO-DIAGNOSTIKU

ACTIVITY "LABIR EDU - THERMAL IMAGING CAMERAS
TO SCHOOLS" - EDUCATING THE NEXT GENERATION
OF THERMO-DIAGNOSTICIANS

Milan HONNER, Zapadoceska univerzita v Plzni, NTC !
Vladislav LANG, Zapadoceska univerzita v Plzni, NTC 2
Jan SROUB, Zapadoceska univerzita v Plzni, NTC 2

Anotace:

Pfispévek predstavuje aktivitu organizovanou Zapadoceskou univerzitou v Plzni
a nazvanou ,LablR EDU - Termovize do Skol“. Jedna se o vzdélavaci platformu zaloZenou
vyzkumnym centrem NTC Z&padoceské univerzity v Plzni, kterd inspiruje mladou generaci
k objevovani védy a techniky prostfednictvim interaktivnich experimentd zamérenych na
teplo a infraCervené zéareni. Pfispévek predstavuje dil¢i aktivity zaméfené na vyvoj
a vyrobu termokamer pro vyuku, Skoleni ucitelt a lektord, tvorbu experimentu a vyukovych
pomucek, budovéani sité distribuénich center i rizné interakce se studenty zakladnich
a stfednich Skol.

Annotation:

The contribution introduces an activity organized by the University of West Bohemia
in Pilsen and called "LablR EDU - Thermal Imaging Cameras to Schools". This is an
educational platform established by the NTC research center of the University of West
Bohemia in Pilsen, which inspires the young generation to discover science and
technology through interactive experiments focused on heat and infrared radiation. The
contribution presents partial activities focused on the development and production of
infrared cameras for teaching, training of teachers and lecturers, creation of experiments
and teaching aids, building a network of distribution centers, and various interactions with
students of primary and secondary schools.

1 prof. Ing. Milan Honner, Ph.D., CTD

Zapadoceska univerzita v Plzni, Nové technologie - vyzkumné centrum

Univerzitni 8, 301 00 Plzen

tel.: +420 377 634 720, mobil: +420 606 522 406, e-mail: honner@ntc.zcu.cz, https:/firt.zcu.cz/cs/
2 Ing. Vladislav Lang, Ph.D., CTD

tel.: +420 377 634 717, mobil: +420 725 519 955, e-mail: vlang@ntc.zcu.cz

3 Ing. Jan Sroub, Ph.D.

tel.: +420 377 634 722, mobil: +420 777 820 493, e-mail: jsroub@ntc.zcu.cz
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PREDICTION OF THE VIBRATION SIGNAL PARAMETERS
CONTROLLING THE OPERATION OF THE DOF PLATFORM
IN THE ROADHEADER RESEARCH SIMULATOR {RH-SIM}
BASED ON THE RESULTS OF COMPUTER TESTS

Piotr CHELUSZKA, Politechnika Slgska, Gliwice, Polska *

Annotation:

The roadheader research simulator {RH-Sim}, developed over several years, is
equipped with the DOF Reality HERO H3 platform, a 3-degree-of-freedom motion simula-
tor. To ensure the simulator's realism, especially during manual control of the virtual road-
header, this platform simulates the vibrations of the operator's seat, reflecting the actual
behavior of the roadheader during mining. Prediction of the amplitude and frequency com-
ponents of this motion is performed using artificial neural networks (ANNs). To achieve
this, the neural networks were trained based on data obtained from computer simulations
conducted using a modified dynamic model of the roadheader body. This model accounts
for the actual interaction of the roadheader with the floor, including frictional contact
between the roadheader and the ground. This article will present selected results of the
research conducted in this area.

BUDOUCNOST EVROPSKE LEGISLATIVY A STANDARDIZACE
POHONNYCH HMOT

THE FUTURE OF EUROPEAN LEGISLATION
AND STANDARDIZATION OF FUELS

Petr KRIZ, Ministerstvo primyslu a obchodu CR, Praha 2
Marta FILIPOVA, Ministerstvo pramyslu a obchodu CR, Praha 3

Anotace:

Evropska legislativa pfinasi hluboké zmény v oblasti motorovych paliv a pohon(
v dopravé. Ackoliv nelze mit nic proti rozumnému zavadéni elektromobility, rozhodné nel-

1 dr hab. inz. Piotr Cheluszka, prof. PS

Silesian University of Technology, Faculty of Mining, Safety Engineering and Industrial Automation
Department of Mining Mechanization and Robotisation

ul. Akademicka 2, 44-100 Gliwice, Polska

tel.: +48 32 237 22 56, fax: +48 32 237 15 95, e-mail: piotr.cheluszka@polsl.pl
2 Ing. Petr Kfiz

Ministerstvo pramyslu a obchodu CR, Odbor plynérenstvi a kapalnych paliv
Na FrantiSku 32, 110 15 Praha 1

tel.: +420 224 853 339, mobil: +420 601 693 076, e-mail: kriz@mpo.gov.cz

3 Ing. Marta Filipova

tel.: +420 224 852 588, e-mail: filipova@mpo.gov.cz, https://mpo.gov.cz/
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ze v ramci principt technologické neutrality poditat s tim, Ze by v pfFistim desetileti nebyla
dalezita kapalna a plynna motorova paliva, at uz klasicka nebo alternativni. Pfevazujici
vétSinu vozového parku tvofi stale konvenéni spalovaci motory a spiSe hybridni vozy vyu-
Zivajici elektrickou pohonnou jednotku jako doplnék. Tyto motory budou pouZzivat rovnéz
neustale zdokonalovana kapalna paliva, jejichZ vyznam bude klesat pouze postupné. Jak
rychle to bude, naznaci revize evropské legislativy zadméru zakazat vyrabét spalovaci mo-
tory po roce 2035, ke které by mélo dojit jesté v letoSnim roce. Podle predstaviteli auto-
mobilek cile EU pro snizovani automobilovych emisi oxidu uhli¢itého, v€etné planu na do-
sazeni nulovych emisi u osobnich a dodavkovych vozu do roku 2035, uz nejsou splnitelné
a je zapotrebi je pfehodnotit. Obrovskou vyzvou pro budoucnost dopravy jsou synteticka
kapalna paliva. Ta jsou aktualné jedinym feSenim pro dekarbonizaci letecké dopravy
a maji velmi vyznamny potencial, ktery je srovnatelny s pouzitim elektromobild nebo vodi-
kovych palivovych ¢lankld. Zasadnim otaznikem je budoucnost biopaliv. Nova evropska
legislativa a technické normy v oblasti standardizace paliv nastavuji rozhodujici rdmec
dalSiho vyvoje, avSak prinasi k dneSnimu dni fadu rozporu a nezodpovézenych otazek.

Annotation:

European legislation leads to significant changes in the field of motor fuels and
powertrains in transport. Although there is nothing wrong with the rational introduction of
electromobility, it is certainly not possible, within the principles of technological neutrality,
to assume that liquid and gaseous motor fuels, whether conventional or alternative, will not
be important in the next decade. The vast majority of the vehicle fleet still consists of con-
ventional combustion engines and hybrid vehicles that use an electric drive unit as
a supplement. These engines will also use continuously improved liquid fuels, whose im-
portance will only decline gradually. How quickly this will happen will be indicated by the
revision of European legislation on the intention to ban the production of combustion engi-
nes after 2035, which should take place later this year. According to car manufacturers,
the EU's targets for reducing carbon dioxide emissions from cars, including the plan to
achieve zero emissions from passenger cars and vans by 2035, are no longer achievable
and need to be revised. Synthetic liquid fuels are a huge challenge for the future of trans-
port. They are currently the only solution for decarbonizing air transport and have signifi-
cant potential comparable to that of electric cars or hydrogen fuel cells. The future of bio-
fuels is a major question mark. New European legislation and technical standards in the
field of fuel standardization set the decisive framework for further development, but they
have given rise to a number of contradictions and unanswered questions currently.
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OCEKAVANE VS. REALNE PRINOSY IMPLEMENTACE ONLINE
DIAGNOSTIKY STROJU: PRIPADOVA STUDIE

EXPECTED VS. ACTUAL BENEFITS OF IMPLEMENTING
ONLINE MACHINE DIAGNOSTICS: A CASE STUDY

Martin KUBAC, SKF CZ a.s., Praha

Anotace:

Moderni prumyslové podniky vnimaji digitalizaci jako nedilnou souc¢éast vyrobnich
procesl. Jak UspésSné se vSak digitalizace uplatiiuje v oblasti adrzby stroju, planovani
a rozhodovani na zakladé dat? Naplfuji se skutecné oCekavani spojena se zvySovanim
efektivity, produktivity a snizovanim néakladu, kterd digitalizace slibuje? Prispévek
pfedstavuje pfipadovou studii implementace online monitorovaciho systému, vibraéni
diagnostiky, na vyrobnim stroji. Porovnava ocekavané pfinosy s realnymi vysledky
dosazenymi v praxi. Diskutuje, do jaké miry je podnik schopen vyuZzit potencial digitalizace
v Udrzbé a jaké bariéry mohou tento proces brzdit. KlicCovym faktorem je pfipravenost
organizace na zménu rozhodovacich procesu, kterou digitalizace nevyhnutelné pfinasi.

Annotation:

Modern industrial companies perceive digitalization as an integral part of their
production processes. But how successfully is digitalization applied in machine
maintenance, planning, and data-driven decision-making? Are the expectations of
increased efficiency, productivity and cost savings truly being met? This paper presents
a case study of implementing an online monitoring system, vibration diagnostics on
a production machine. It compares the anticipated benefits with the actual results achieved
in practice. Furthermore, it discusses the extent to which a company can leverage the
potential of digitalization in maintenance and the barriers that may hinder this process.
A key factor is the organization’s readiness for changes in decision-making that
digitalization inevitably brings.

1 Ing. Martin Kubag¢, CTD

SKF CZ a.s.

Délnicka 1628/9, 170 00 Praha 7 - HoleSovice

mobil:+420 739 386 395, e-mail: martin.kubac@skf.com, https://www.skf.com/cz
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VYUZITi TERMODIAGNOSTIKY PRI DETEKCI VLHKOST!
V OBVODOVYCH PLASTICH BUDOV V SOULADU
S €SN EN SO 6781-1

USE OF INFRARED THERMOGRAPHY FOR MOISTURE
DETECTION IN BUILDING ENVELOPES IN COMPLIANCE
WITH CSN EN ISO 6781-1

Petr LNENICKA, Vertical Images s.r.o0., Ostrov !

Anotace:

PfednasSka predstavuje praktické ukazky detekce vlhkosti a poruch zatepleni plo-
chych stfech a fasad pomoci infracervené termografie, UAV fotogrammetrie a analyzy dat
s vyuzitim Al. Zamérfuje se na metodicky spravnou realizaci méfeni a interpretaci vysledku
v souladu s CSN EN ISO 6781-1, v&etné jasného vymezeni moznosti a limitl termodia-
gnostiky. Cilem je ukazat, jak moderni technologie zvysuji efektivitu a dokumentaéni kvali-
tu diagnostiky pfi zachovani normové obhajitelnosti vysledkd.

Annotation:

The lecture presents practical examples of moisture detection and insulation defects
in flat roofs and facades using infrared thermography, UAV-based photogrammetry, and
Al-assisted data analysis. It focuses on the methodologically correct execution of mea-
surements and the interpretation of results in accordance with CSN EN 1SO 6781-1, inclu-
ding a clear definition of the capabilities and limitations of thermographic diagnostics.
The aim is to demonstrate how advanced technologies can enhance the efficiency
and documentation quality of building diagnostics while maintaining full compliance with
standard-based and technically defensible assessment procedures.

1 Petr Lnénicka, CTD

Vertical Images s.r.o.

Habrovéa 1445, 363 01 Ostrov

mobil: +420 +420 777 204 558, e-mail: petr.Inenicka@verticalimages.cz, https://verticalimages.cz/
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O GRANICACH W POLIOPTYMALIZACJI PARAMETROW
DIAGNOSTYCZNYCH MASZYN | URZADZEN

ON THE LIMITS OF POLYOPTIMISATION OF DIAGNOSTIC
PARAMETERS FOR MACHINES AND EQUIPMENT

Zbigniew MATUSZAK, Politechnika Morska w Szczecinie, Polska L
lwona ZABINSKA, Politechnika Slgska w Gliwicach, Polska 2

Streszczenie:

Scharakteryzowano podstawowe rodzaje diagnostyki technicznej. Sg one podstawg
do wyboru parametréw do diagnozowania maszyn i urzgdzen technicznych.
Przedstawiono podstawy okreslania granic w polioptymalizacji dla zdah o znacznej liczbie
zmiennych parametrow i duzej liczbie ograniczen ostrych (réwnosciowych) i nieostrych
(nieréwnosciowych). Scharakteryzowano optymalizacje ewolucyjng na tle optymalizaciji
wielokryterialnej. Podkreslono znaczenie dekompozycji obiektu przy stosowaniu
optymalizacji ewolucyjnej. Dla optymalizacji wielokryterialnej wskazano na etapowosc¢
procesu polioptymalizacji. W pracy ograniczono sie do wgskiego zakresu okreslania granic
w procesie polioptymalizacji wskazujgc na mozliwos¢ stosowania wspotczynnikéw
wagowych dla poszczegolnych parametrow diagnostycznych.

Annotation:

The fundamental types of technical diagnostics are characterised. These form the
basis for selecting parameters for diagnosing technical machines and devices. The
fundamentals of setting poly-optimisation limits for sentences involving a significant
number of variable parameters and numerous sharp (equality) and fuzzy (inequality)
constraints are presented. Evolutionary optimisation is characterised in the context of
multi-criteria optimisation. The importance of object decomposition when using
evolutionary optimisation is emphasised. The phased nature of the poly-optimisation
process is outlined for multi-criteria optimisation. The publication is limited to defining the
boundaries of the poly-optimisation process, and it suggests using weighting coefficients
for individual diagnostic parameters.

1 dr hab. inz. Zbigniew Matuszak, prof. PM

Politechnika Morska w Szczecinie

ul. Waty Chrobrego 1-2, 70-500 Szczecin, Polska

tel.: +48 505 088 867, e-mail: z.matuszak@pm.szczecin.pl
2 dr inz. lwona Zabinska

Politechnika Slgska w Gliwicach

ul. Roosevelta 26-28, 41-800 Zabrze, Polska

tel. +48 502 741 002, e-mail: iwona.zabinska@polsl.pl
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DIAGNOSTIKA MEZIZAVITOVYCH PROBLEMU
VYSOKONAPETOVYCH MOTORU

DIAGNOSIS OF INTERTURN PROBLEMS IN HIGH-VOLTAGE
MOTORS

Petr NAHODIL, Ing. Petr Nahodil - ELVITED, Lomnice !

Anotace:

Mezizavitové poruchy prfedstavuji jednu z nejcastéjSich a zaroven nejobtiznéji odha-
litelnych zavad statorového vinuti vysokonapétovych elektrickych motord. V pocdatecnich
stadiich se projevuji pouze minimalnimi zménami elektrickych parametrl, avSak jejich
rychla progrese maze vést k lokalnimu prehrati izolace, vzniku ¢astecnych vyboju, degra-
daci vinuti a nasledné havarii stroje. Tento pfispévek se zaméfuje na moderni metody de-
tekce a vyhodnoceni mezizavitovych problému statickych zkouSek.

V ramci studie jsou porovnany vysledky razové zkousSky (Surge test), méfeni EAR
(Error Area Ratio), zkousek ¢aste¢nych vyboji dle EN/IEC 60034-27 a analyzy proudo-
vych signatur béhem provozu stroje. Soucasti je také prezentace typickych diagnostickych
pfiznaku - rozdily tvaru rdzovych vin mezi fazemi, zvySena impulsni vybojova aktivita jed-
né faze, zména symetrie EAR line-to-line. Pfispévek ukazuje, Ze kombinace vice metod
vyznamné zvySuje spolehlivost detekce, umoZzniuje pfesnéji urcit zavaznost poruchy a po-
skytuje jasnou rozhodovaci podporu pfi hodnoceni provozuschopnosti motoru.

Vysledkem je navrh doporucené diagnostické postupnosti pro praxi udrzby vysoko-
napétovych motoru, v€etné kategorizace vysledkl a identifikace limitnich hodnot indikuji-
cich pocatec¢ni fazi mezizavitovych problému. Studie potvrzuje, Ze v€asna diagnostika vy-
razné snizuje riziko havarijniho odstaveni zafizeni a pfispiva k prodlouzeni Zivotniho cyklu
motoru v energetice a pramysiu.

Annotation:

Interturn faults are among the most common and difficult-to-detect failures in the
stator windings of high-voltage motors. In their early stages, they manifest as minimal
changes in electrical parameters; however, their rapid progression can lead to local insula-
tion overheating, partial discharges, winding degradation, and eventual machine failure.

This paper focuses on modern methods for detecting and evaluating interturn faults
using static tests. It compares the results of surge testing, Error Area Ratio (EAR) mea-
surements, partial discharge measurements in accordance with EN/IEC 60034-27, and
current signature analysis during motor operation. The paper also presents typical dia-
gnostic indicators, such as differences in surge waveform shapes between phases, incre-
ased impulse discharge activity in a single phase, and asymmetry in line-to-line EAR
values.

LIng. Petr Nahodil, Ph.D., CTD

Ing. Petr Nahodil - ELVITED

TiSnovska 6, 679 23 Lomnice

tel.: +420 737 275 354, e-mail: elvited@seznam.cz, https://elvited.webnode.cz/
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Merici a diagnostické pristroje
pro energetiku a pramysl

I

Jiz od roku 1991 firma “TMV SS” spol. s r.o. nabizi méfici techniku pro diagnostiku a monitoring v rliznych
odvétvich priimyslu, véetné energetiky, nebo ve vyvoji a vyzkumu. K prodané technice je dodan manual

v Ceském jazyce, je automaticky provedeno zaskoleni a zajistén hotline pro servis.

»

»

»

»

»

»

»

»

»

»

»

»

»

Termokamery InfraTEC a pfislusenstvi pro termografické mére-
ni véetné specialnich kamer pro vyzkum nebo detekci Uniku

plynl Opgal

Pristroje pro testovani elektrickych ochran, vypinacd, baterio-
vych systém firmy MEGGER (dfive PROGRAMMA)

Laserové dalkoméry LASER TECHNOLOGY pro viechny oblasti
prdmyslu

Rady pfistroji pro diagnostiku transforméatorG firmy MEGGER,
jako olejové zkousecky, pfevodoméry, ohmmetry nebo testery
na diagnostiku pfistrojovych tranformatord, atd.

Vysokorychlostni kamery od spole¢nosti AOS pro vyrobu a vy-
zkum, s rychlosti zaznamu az 100 tisic snimku za vtefinu a roz-
lisSenim témér Full HD

On-line monitoringy vykonovych transformator a pfenosny
chromatograf spole¢nosti GE Grid Solutions a KELMAN

Akustické kamery pro detekci a lokalizaci zdrojl akustického
signélu (vysokonapétové vyboje, stavebnictvi, Unik stlaceného
plynu apod.)

Kamery UViRCO zobrazujici koronovou aktivitu
Vysokonapétové zdroje VLF a DC firmy B2 Electronic

Pristroje pro on-line a off-line monitoring, diagnostiku UPS a
bateriovych systém0 od firmy JOST Elektrotechnik

MéFici a monitorovaci pfistroje kvality SF6 od firmy
WIKA - G.A.S. Dortmund

Termokamery HIKMICRO s unikatnim pomérem ceny a vykonu

Pristroje pro detekci a kvantifikaci ¢astecnych vyboju v koncov-
kach kabell a v rozvadécich VN od firmy EA Technology

Obchodni a servisni zastoupeni pro CR a SR:

“TMV SS” spol. s r.o.
Studankova 395, 149 00 Praha 4 - Ujezd
tel.: +420 272 942 720, fax: +420 272 942 722
email: info@tmvss.cz, http://www.tmvss.cz




TERMOKAMERY, AKUSTICKE KAMERY
VYSOKORYCHLOSTNI KAMERY

vyroba v EU / USA = zadné c¢inské kopie, ale 100% original

TERMOKAMERY, AKUSTICKE KAMERY, MERICI PRISTROJE

Kdyz potfebujete kvalitni a spolehlivou termokameru, ktera poskytne nejlepSi obraz, pfesné méreni teplot
a dlouhou zZivotnost se zaru€enym a profesionalnim servisem, urcité se obratite na vyrobce s dlouhou historii,
vlastnim vyvojem a nejvétSimi zkuSenostmi. Teledyne FLIR je nejstar§im (1958) a nejvétSim vyrobcem
termokamer na svété a diky tomu muze nabidnout termokamery a pfistroje pro vSechny Gcely - od kapesnich
modell, pres rucni a profesionalni pfenosné modely az po laboratorni vysoce citlivé systémy ¢&i specialni
termokamery pro bezpeénostni / vojenské slozky. Zadny jiny vyrobce nenabizi takové portfolio spolu
s vysokou kvalitou, odolnosti a Zivotnosti, jako Teledyne FLIR.

NaSe spolecnost SpektraVision s.r.o. je dlouholety distributor a PREMIUM Partner Teledyne FLIR a dodava
spolu s technickou FLIR profesionalni sluzby jako jsou S$koleni, servis (opravy, kalibrace), poradani
odbornych konferenci, coz pfinasi nasim zakaznikim bezkonkurenéni vyhody a spolehlivy provoz.

Prenosné a stacionarni termokamery = kvalitni diagnostika a kontrola, automatizace

Prednosti termokamer FLIR: Priklady vyuziti:

* rozliSeni snimace az 1024 x 768 (2048 x 1536) bodU « diagnostika elektrickych rozvodl a zafizeni
* vysoka citlivost < 20 mK, méfeni teplot az do +2000 °C « diagnostika mechanickych stroju a zafizeni
« funkce MSX a UltraMax, dotykové LCD, WiFi, Bluetooth « diagnostika staveb a detekce vadné izolace
* bezkonkurenéni zaruka 10 let na snimac « kontrola teplot a fizeni vyrobnich procesl

Termokamery OGI a akustické kamery = detekce unika plynt / stlaéeného vzduchu ]

Prednosti termokamer a akustickych kamer FLIR: Priklady vyuziti:

* vysoké rozliseni snimace az 640 x 480 bod « detekce vybusnych plynu a tékavych latek

* vysoka citlivost az < 10 mK, méfeni od -40 °C az +1500 °C « detekce plynt CO, COz2, SFs, Epavku a dalSich
« v souladu s EU regulativou proméfeni unik( metanu « kontrola tésnosti chladirenskych zafizeni

* pouziti v prostfedi s nebezpecim vybuchu - ATEX « detekce a kvantifikace uniku stlaéeného vzduchu




VYSOKORYCHLOSTNi KAMERY

Vysokorychlostni kamery jsou nepostradatelnym pomocnikem jak v pramyslu, tak zejména pfi vyvoji
a testovani material(. NaSe spole¢nost SpektraVision s.r.o. dodava Spickové vysokorychlostni kamery od
dvou svétovych vyrobcl, a to:

FASTEC Imaging (RDI) — kompaktni pfenosné a stacionarni vysokorychlostni kamery FASTEC uréené
zejména pro primyslové vyuZziti

iX Cameras (dfive OLYMPUS) — S$pickové laboratorni vysokorychlostni kamery i-SPEED, které jsou
vzhledem ke svym vyjimeénym vlastnostem preduréeny pro dosazeni nejkvalitnéjSich videozaznamu
v oblasti vyvoje a vyzkumu materiall, ultrarychlych déjd, balistiky, crash testd a podobné.

Vysokorychlostni kamery = zaznam ultrarychlych déji ve vysokém rozliSeni —

Prednosti kamer i-SPEED a FASTEC: Priklady vyuziti:

» zaznam ve vysokém rozliSeni az 2072 x 1536 bodu » zaznam vyrobnich a obrabécich stroju a procesl

* rychlost zaznamu az 2 450 000 fps (snimku / s) « vizualizace akustickych jev(, vyvoj novych material(
» zadznam > 12 700 fps v rozligeni full HD (1920 x 1080 bod) * pevnostni zkousky a testovani materialll

* vysoka citlivost, vzdalené ovladani, bezkonkurenéni funkce « testovani udinku zbrani, trhavin, balistika, atd.

MERICI A DIAGNOSTICKE PRISTROJE
analyzatory kvality elektrickych siti

vysokorychlostni kamery

termokamery

—|

termovizni méren

SpektraVision s.r.o. tel./fax:  +420 312 310 258

idim &t 1ém ktru © Kruhova 128 gsm: +420 608 600 647
» Vidime svet v celem spektru 251 01 Nupaky e-mail:  info@spektravision.cz

Ceska republika web: www.spektravision.cz



VSB TECHNICKA
|||| UNIVERZITA
I osTRAVA

POCETNA SBIRKA HISTORICKYCH MOTOCYKLD

Restauratorska dilna vznikla na Fakulté strojni VSB-TUO za podpory Moravskoslez-
ského kraje, ktery v roce 2015 dostal darem pocetnou sbirku historickych motocyklt
od akademického sochafe Miroslava Rybicky.

RESTAUROVANI POMOCI MODERNICH TECHNOLOGII

Na restaurovani vybranych historickych motorek pracuji kromé zaméstnanct dilny
také studenti, ktefi jim co nejSetrnéji vraci plivodni stav a podobu. VyuZivaji pfi tom
moderni technologie reverzniho inzenyrstvi, jako jsou aditivni technologie vcetné
3D tisku a 3D skenovani.

ZAPOJOVANT STUDENTU DO PRAXE

Diky Restauratorské dilné tak studenti ziskavaji praktické zkuSenosti. Restaurator-
ska Cinnost se Casto stavéd tématem jejich zavérecnych praci. Ve fazi priprav je pak
otevieniunikatni specializace zaméfené na problematiku uchovavani, opravy a udr-
Zovani historickych dopravnich prostfedkd a strojnich souéasti.

PROPAGACE KRAJE A TECHNICKEHO VZDELAVANI

Rocné se v Restauratorské dilné zrestauruje alespon jeden historicky motocykl,
ktery slouzi k propagaci kraje a technického vzdélavani. Diky dlouhodobé spolupraci
VSB - Technické univerzity Ostrava a Moravskoslezského kraje se tak sbirka
dokumentuje a zhodnocuje.

VSB TECHNICAL
|| || UNIVERSITY
OF OSTRAVA

A NUMEROUS COLLECTION OF HISTORIC MOTORCYCLES

The Restoration Workshop was established at the Faculty of Mechanical Enginee-
ring at VSB-TUO with the support of the Moravian-Silesian Region, which received as
a gift alarge collection of historic motorcycles from the academic sculptor Miroslav
Rybicka in 2015.

RESTORATION USING MODERN TECHNOLOGIES

In addition to the workshop employees, students also work on the restoration of
selected historic motorcycles, returning them to their original condition and appe-
arance with the utmost care. They use modern reverse engineering technologies,
such as additive technologies, including 3D printing and 3D scanning.

INVOLVING STUDENTS IN PRACTICE

Thanks to the Restoration Workshop, students gain practical experience. Restorati-
on activities often become the subject of their final theses. The opening of a unique
specialization focused on storage, repair, and maintenance of historic vehicles and
machine partsisin the preparation phase.

PROMOTION OF THE REGION AND TECHNICAL EDUCATION

Everyyear, atleast one historic motorcycleis restored in the Restoration Workshop,
which serves to promote the region and technical education. Thanks to the long-
-term cooperation of VSB - Technical University of Ostrava and the Moravian-Silesi-
an Region, the collection is documented, and its value is increasing.



The results demonstrate that combining multiple diagnostic methods significantly
improves detection reliability, enables more accurate assessment of fault severity, and
provides clear decision support for evaluating motor operability. Based on these findings,
the paper proposes a recommended diagnostic sequence for high-voltage motor main-
tenance, including result categorization and identification of threshold values indicating the
initial stage of interturn faults. The study confirms that early diagnosis substantially re-
duces the risk of unplanned shutdowns and contributes to extending the service life of mo-
tors in the energy and industrial sectors.

SYSTEM ZDALNEGO STEROWANIA | TELEMETRII DLA USV
PRZEZNACZONEJ DO ZASTOSOWAN PATROLOWYCH,
BADAWCZYCH | DIAGNOSTYCZNYCH

REMOTE CONTROL AND TELEMETRY SYSTEM FOR USV
FOR PATROL, RESEARCH AND DIAGNOSTIC PURPOSES

SYSTEM DALKOVEHO RIZENI A TELEMETRIE PRO USV
URCENE PRO HLIDKOVE, VYZKUMNE A DIAGNOSTICKE
APLIKACE

Pawel PRAJZENDANC, Politechnika Morska w Szczecinie, Polska !
Igor STANKIEWICZ, Politechnika Morska w Szczecinie, Polska 2
Gracjan SZABLOWSKI, Politechnika Morska w Szczecinie, Polska 3
Kacper OLSZANSKI, Politechnika Morska w Szczecinie, Polska 4

Streszczenie:

Bezzatogowe jednostki nawodne (USV) odgrywajg coraz wiekszg role w misjach
patrolowych i diagnostycznych. W referacie przedstawiono system komunikacji i telemetrii
dla USV na akwenach srédlgdowych, zapewniajgcy stabilny przesyt danych technicznych
i Srodowiskowych poprzez potgczenia lokalne oraz GSM, co umozliwia zdalne sterowanie
i nadzér pracy jednostki. Platforma zbudowana na Raspberry Pi, Pixhawk i ArduRover
umozliwia jednoczesng diagnostyke poktadowg i kontrole w czasie rzeczywistym.
Podkreslono ciggte monitorowanie kluczowych podzespotéw, w tym uktadéw napedowych
i zasilania wodorowego, oraz przedstawiono autorskie rozwigzania zwiekszajgce
niezawodnos$¢ transmisji danych diagnostycznych.

1drinz. Pawel Prajzendanc

Politechnika Morska w Szczecinie

ul. Waly Chrobrego 1-2, 70-500 Szczecin, Polska

tel.: +48 663 566 944, e-mail: p.prajzendanc@pm.szczecin.pl, https://pm.szczecin.pl/pl/
2 |gor Stankiewicz

e-mail: 30949@s.pm.szczecin.pl

3 Gracjan Szablowski

e-mail: 31138@s.pm.szczecin.pl

4 Kacper Olszanski

e-mail: 31124@s.pm.szczecin.pl
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Annotation:

Unmanned Surface Vehicles (USVs) play an increasingly important role in patrol
and diagnostic missions. This paper presents a communication and telemetry system for
an inland-water USV that ensures stable transmission of technical and environmental data
through both local links and GSM connectivity, enabling remote control and continuous
supervision of the vessel's operation. The platform, built on Raspberry Pi, Pixhawk, and
ArduRover, supports simultaneous onboard diagnostics and real-time control. Emphasis is
placed on continuous monitoring of key subsystems, including propulsion and the
hydrogen fuel-cell power supply, alongside original solutions that enhance the reliability of
diagnostic data transmission.

Anotace:

Bezpilotni hladinové jednotky (USV) hraji stéle vyznamnéjsi roli v hlidkovych a dia-
gnostickych misich. V referatu je pfedstaven komunikaéni a telemetricky systém pro USV
uréenou k provozu na vnitrozemskych vodach, ktery zajiStuje stabilni pfenos technickych
a environmentélnich dat prostfednictvim lokalnich spojeni a sité GSM, coZz umoznuje dal-
kové fizeni a dohled nad provozem jednotky. Platforma zalozena na Raspberry Pi,
Pixhawk a ArduRover umoznuje soucasnou palubni diagnostiku a fizeni v realném cCase.
Je zdaraznéno prubézné monitorovani kliCovych subsystémdu, v€éetné pohonnych jednotek
a vodikového napajeciho systému, a také jsou predstaveny autorské Upravy zvySujici spo-
lehlivost pfenosu diagnostickych dat.

MONITOROWANIE OBCIAZEN DYNAMICZNYCH
W LANCUCHACH POCIAGOWYCH MASZYN GORNICZYCH

MONITORING OF DYNAMIC LOADS IN THE HAULAGE CHAINS
OF LONGWALL MACHINES

Eryk REMIORZ, Silesian University of Technology, Poland ?

Streszczenie:

W systemie scianowym eksploatacji zt6z wegla kamiennego stosowane sg maszyny
wyposazone w pociggowe uktady fancuchowe. Sg to maszyny urabiajgce calizne takie jak
strugi weglowe i kombajny scianowe z tancuchowym mechanizmem ciggnienia oraz
maszyny transportujgce urobek weglowy, czyli przenosniki zgrzebtowe. Dtugos¢ tancucha
stosowanego w tych maszynach jest wielokrotnoscig dtugosci wyrobiska, w ktérym
pracujg. Sg to tancuchy ogniwowe o bardzo duzych wymiarach i masie jednostkowej
dochodzgcej do kilkudziesieciu kilogramdw na metr. Bardzo waznym czynnikiem stuzgcym
do prawidtowego doboru do warunkéw pracy a nastepnie bezawaryjnej eksploatacii

1 dr hab. inz. Eryk Remiorz, prof. PS

Silesian University of Technology

Akademicka 2, 44-100 Gliwice, Poland

tel.: +48 32 237-14-44, e-mail: eryk.remiorz@polsl.pl
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tancuchow pociggowych jest znajomos¢ przenoszonych przez nie obcigzen
dynamicznych.

Celem artykutu jest przedstawienie aktualnych rozwigzan stosowanych
w monitorowaniu obcigzen dynamicznych w tahcuchach pociggowych maszyn gorniczych.
W pracy zostang omoéwione rozne typy uktadow wykorzystywanych do pomiaréw obcigzen
dynamicznych w tancuchach pociggowych. Poréwnane zostang ich zalety, ograniczenia
oraz efektywnos$¢ w kontekscie rzeczywistych warunkéw pracy w wyrobiskach gérniczych.
Artykut wskaze takze kierunki dalszego rozwoju systemow pomiarowych, umozliwiajgce
lepszg diagnostyke stanu technicznego tancuchow i poprawe bezpieczenstwa
eksploataciji.

Annotation:

In longwall coal mining systems, machines equipped with chain haulage systems
are employed. These include coal-cutting machines, such as coal plows and shearers with
chain haulage mechanisms, and coal-handling equipment, namely armored face
conveyors (AFCs). The length of the chains used in these machines is a multiple of the
longwall face length in which they operate. These are high-strength link chains
characterized by very large dimensions and a unit mass reaching several tens of kilograms
per meter. A critical factor for the proper selection of traction chains for specific operational
conditions, and subsequently for their failure-free service life, is the knowledge of the
dynamic loads transmitted through these chains.

The aim of the paper is to present current solutions used for monitoring dynamic
loads in haulage chains of mining machinery. The study will discuss various types of
measurement systems employed for recording dynamic loading in haulage chains. Their
advantages, limitations, and performance will be compared in the context of real operating
conditions in underground mine workings. The paper will also indicate directions for further
development of measurement systems, enabling more accurate diagnostics of chain
technical condition and enhancing the safety and reliability of mining operations.
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VYZNAM SPRAVNE INSTALACE KOMPRESORU PRO ZVYSENI
JEJICH SPOLEHLIVOSTI

THE IMPORTANCE OF PROPER COMPRESSOR
INSTALLATION FOR IMPROVING RELIABILITY

Jaroslav ROUBICEK, Alignment Tools Ltd, org. sloZka, Praha !

Anotace:

Spravna instalace kompresoru vede ke zvySeni jejich spolehlivosti, snizeni poctu
odstavek a posileni konkurenceschopnosti provozovatelu téchto zafizeni. Prezentace vy-
svétluje roli a kriti€nost jednotlivych typd kompresoru, popisuje bézné provozni problémy -
napriklad deformace télesa, nesouosost, mékkou patku, poruchy tésnéni ¢i zatizeni po-
trubim - a zdUraznuje jejich vliv na bezpecnost i celkové naklady Zivotniho cyklu. Zaroven
predstavuje kliCové instalaéni a méfici postupy, jako je souosost hfideli, vyrovnani fady
otvoru, kontrola rovinnosti, nivelace a dynamickd méfeni, doplnéné o realné priklady
Z praxe.

Annotation:

Proper compressor installation increases reliability, reduces unplanned downtime,
and strengthens the competitiveness of equipment operators. The presentation explains
the role and criticality of different compressor types, describes common operational issues
- such as casing distortion, misalignment, soft foot, seal failures, and pipe strain - and
highlights their impact on safety and total lifecycle cost. It also presents key installation
and measurement practices, including shaft alignment, bore alignment, flathess control,
levelling, and dynamic measurements, supported by real-world practical examples.

1 Jaroslav Roubi¢ek, CTD

Alignment Tools Ltd, organizaéni slozka

Branickd 69/66, 147 00 Praha 4 - Branik

tel.: +420 244 404 165, mobil: +420 606 020 004, e-mail: j.roubicek@alignment-tools.com
https://alignment-tools.cz/
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VYUZITi VELKYCH JAZYKOVYCH MODELU o
PRO AUTOMATIZOVANOU TVORBU ZPRAV O VIBRACNIM
CHOVANI STROJU

USE OF LARGE LANGUAGE MODELS FOR AUTOMATED
REPORTING OF MACHINE VIBRATION BEHAVIOR

Lubos §MOLiK, Vyzkumny a zkuSebni Ustav Plzeri s.r.o. !
Jakub SULDA, Vyzkumny a zkuSebni Gstav Plzen s.r.0. 2
Véaclav STEINBACH, Vyzkumny a zkuSebni Ustav Plzen s.r.o. 3

Anotace:

Soucasné prostifedky pro monitorovani vibraci systému stroji dokadZzou automaticky
informovat uZivatele o prekroCeni stanovenych limitd nebo pravidelné generovat tabulky
a grafy. Tyto vystupy vS8ak mohou byt pro netechnicky personal obtizné srozumitelné,
a pfitom praveé jejich porozumeéni je kliCové pro rozhodovani o dalSim provozu zafizeni.
Tento pfispévek predstavuje zpusob, jak vyuzit velké jazykové modely k pfevodu predem
pfipravené sady dat do souvislého textu. Modely neprovadi vlastni diagnostiku, pouze
zpracovavaji deterministicky pfipravena data. NavrZzené feSeni je moZné integrovat do
existujicich procest a umoznuje automatizované generovat srozumitelné zpravy pro Sirsi
skupinu uzivatell, coz zlepSuje informovanost pfi provoznim rozhodovani.

Annotation:

Current tools for vibration monitoring of machine systems can automatically notify
users when predefined limits are exceeded or can generate tables and charts on a daily
basis. However, such outputs can be difficult for non-technical personnel to interpret, alt-
hough their understanding is essential for making decisions regarding further operation.
This paper introduces a method of using large language models to convert pre-processed
data into natural-language text. These models are not used for diagnostics; instead, they
operate solely on deterministically prepared data. The proposed solution can be integrated
into existing business processes, enabling the automated generation of reports that are
easy to understand for a wide audience. This increases the quality of information and
supports better operational decision-making.

YIng. Lubo$ Smolik, Ph.D., CTD

Vyzkumny a zkuSebni Ustav Plzen s.r.o.

Tylova 1581/46, 301 00 Plzen

tel.: +420 371 430 792, mobil: +420 736 727 373, e-mail: lubos.smolik@vzuplzen.cz,
https://www.vzuplzen.cz/

2 Ing. Jakub Sulda

mobil: +420 777 209 040, e-mail: jakub.sulda@vzuplzen.cz

3 Ing. Véaclav Steinbach

e-mail: vaclav.steinbach@vzuplzen.cz
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MONITORING GIS - POSTUPY, PROSTREDKY, MODELOVA
RESENI

GIS MONITORING - PROCEDURES, TOOLS, MODEL
SOLUTIONS

Vaclav STRAKA, "TMV SS" spol. s r.0., Praha !
Antoniq KRNOUL, "TMV SS" spol. s r.o0., Praha 2
Pavel ZITEK, "TMV SS" spol. s r.0., Praha 3

Anotace:

V redlné praxi se stale vice vyskytuji plynem izolované rozvodny, souhrnné oznaco-
vané jako GIS. Jejich spoleénym prvkem je pouZzité izola¢ni médium SF6. Tyto rozvodny
se vyznacuji pomérné vysokou spolehlivosti, avSak v pfipadé poruchy i pomérné naklad-
nymi servisnimi zasahy s delSi ¢asovou prodlevou. S témito rozvodnami se mizZzeme se-
tkat jak na Urovni zvn (pfenosova soustava, 420 a 220 kV), tak v oblasti distribuce a prua-
myslovych subjektd na Grovni 110 kV. Autofi jsou si védomi aplikaci GIS prvkd na drovni
vn, nicméneé tato oblast se v nékterych aspektech odliSuje a muze ji byt vénovan samo-
statny material v budoucnu. Tento material je vénovan monitoringu GIS se zamérfeni na
problematiku ¢astecnych vyboju (PD). Mezi GIS je mozno zahrnout i kompaktni plynem
izolovana pole (vypina¢, odpojova¢, zemni¢, PTN, PTP) & plynem izolované vodice
v prumyslovych aplikacich.

Annotation:

In real practice, gas-insulated substations, collectively referred to as GIS, are incre-
asingly occurring. Their common element is the SF6 insulating medium used. These sub-
stations are characterized by relatively high reliability, but in the event of a malfunction,
relatively expensive service interventions with a longer time delay. We can meet these
substations both at the EHV level (transmission system, 420 and 220 kV) and in the area
of distribution and industrial entities at the 110 kV level. The authors are aware of the ap-
plications of GIS elements at the MV level, however, this area differs in some aspects and
may be devoted to a separate material in the future. This material is dedicated to GIS mo-
nitoring with a focus on the issue of partial discharges (PD). GIS can also include compact
gas-insulated bays (circuit breaker, disconnector, earthing switch, CT, VT) or gas-insulated
conductors in industrial applications.

LIng. Véclav Straka, CTD

"TMV SS" spol. sr.o.

Studankovéa 395, 149 00 Praha 4 - Ujezd

tel.: +420 272 942 720, fax: +420 272 942 722, e-mail: vaclav.straka@tmvss.cz, https://www.tmvss.cz/
2 Ing. Antonin Kriioul

e-mail: antonin.krnoul@tmvss.cz

3 Pavel Zitek, CTD

e-mail: pavel.zitek@tmvss.cz
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KVANTITATIVNI TERMOGRAFIE JEVU S VELKOU DYNAMIKOU

QUANTITATIVE THERMOGRAPHY OF HIGH DYNAMIC
PHENOMENAS

Vaclav STRAKA, "TMV SS" spol. sr.0., Praha !

Anotace:

Jak v rdmci aplikaci spadajicich do oblasti prediktivni adrzby, tak védeckovyzkum-
nych aplikaci, se vyskytuji scénafe zahrnujici jevy s velkou dynamikou. Tato dynamika
muze byt chdpéna jako velké zmény teplot objektu v kratké Casovém Useku. PFispévek je
vénovan prave témto dynamickym jevu a problematice kvantifikace zdanlivych teplot.

Annotation:

Both predictive maintenance and scientific research applications involve scenarios
covering high dynamic phenomenas. These dynamics can be understood as large chan-
ges in the temperature of an object in a short period of time. The paper is devoted to these
dynamic phenomena and the issue of quantification of apparent temperatures.

MODERNI PRISTUPY K TECHNICKE DIAGNOSTICE
S VYUZITIM ANALYZATORU CRYSTAL INSTRUMENTS

MODERN APPROACHES TO TECHNICAL DIAGNOSTICS
USING ANALYZERS CRYSTAL INSTRUMENTS

Ondrej SUSA, SVMTech s.r.o., Praha 2

Anotace:

Prispévek predstavuje moznosti moderni technické diagnostiky s vyuZitim pfenos-
nych analyzéatorl a systému Crystal Instruments. Zaméfuje se na pochuzkova méreni, po-
kroCilé spektralni a asové analyzy, identifikaci poruch, praci s frekvenénimi pfenosovymi
funkcemi, Fadovou analyzou, demodulaci a automatizovanym vyhodnocovanim trendu.
Soucasti je také ukazka softwarovych nastroju EDM a Vibration Diagnosis System, které
umozniuji efektivni spravu dat a podporuji prediktivni tdrzbu.

LIng. Véclav Straka, CTD

"TMV SS" spol. sr.o.

Studankovéa 395, 149 00 Praha 4 - Ujezd

tel.: +420 272 942 720, fax: +420 272 942 722, e-mail: vaclav.straka@tmvss.cz, https://www.tmvss.cz/
2 Mgr. Ondrej Slisa

SVMTech s.r.o.

Pocernicka 96, 108 00 Praha 10

tel.: +420 296 411 900, mobil: +420 601 587 136, e-mail: ondrej.susa@svmtech.cz, https://svmtech.cz/
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Annotation:

The presentation discusses modern approaches to technical diagnostics using por-
table analyzers and measurement systems from Crystal Instruments. It focuses on route-
based data collection, advanced spectral and time-domain analyses, fault identification,
frequency response measurements, order analysis, demodulation techniques, and auto-
mated trend evaluation. The paper also introduces selected functions of the EDM and Vib-
ration Diagnosis System software for efficient data management and predictive main-
tenance.

MERENI SOUOSOSTI VICESTUPNOVE PARNI TURBINY
LASEROVYM PRISTROJEM A CISELNIKOVYMI
UCHYLKOMERY, VCETNE POROVNANI VYSLEDKU

A MULTISTAGE STEAM TURBINE SHAFT ALIGNMENT
MEASUREMENT USING THE LASER INSTRUMENT AND DIAL
GAUGES, INCLUDING THE RESULTS COMPARISON

Marek SEREMETA, LAMI KAPPA, spol. s r.o., Teplice *

Anotace:

Spravna souosost velké vicestupfiové parni turbiny je jednim z dulezitych
pfedpokladu jejiho spolehlivého provozu. Pro méfeni souososti tohoto typu stroji se dosud
ve velké mife pouZzivaji Ciselnikové uchylkoméry. Je proto zajimavé porovnat vysledky
méfeni provadénych soucasné dCiselnikovymi dchylkoméry a laserovym pristrojem na
spojkach o praméru témér 1 metr.

Annotation:

The correct alignment of a big multistage steam turbine is one of the key preconditi-
ons of its reliable operation. It is quite common until today to use the dial indicators for the
shaft alignment measurement of this type of machines. Hence it is interesting to compare
the measurement results obtained in the simultaneous measurements by the dial indica-
tors and the laser instrument on the couplings with the diameter of nearly 1 meter.

1 Mgr. Marek Seremeta, CTD

LAMI KAPPA, spol. s r.o.

Vladislavova 3142, 415 01 Teplice

tel.: +420 417 534 542, mobil: +420 602 624 925, e-mail: marek.seremeta@lamikappa.cz
http://www.lamikappa.cz/
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POKROK V KVANTITATIVNIM VYHODNOCENI FLASH-PULZNI
TERMOGRAFICKE INSPEKCE POVYSTRELOVYCH ZPLODIN

PROGRESS IN QUANTITATIVE EVALUATION OF GUNSHOT
RESIDUE PATTERNS DETECTED BY FLASH-PULSE
THERMOGRAPHY INSPECTION

Michal SVANTNER, Zapadod&eskéa univerzita v Plzni, NTC 1
Alexey MOSKOVCHENKO, Zapadoceska univerzita v Plzni, NTC 2
Lukas$ MUZIKA, Zapadoceska univerzita v Plzni, NTC 3

Martin VALENTA, Kriminalisticky Gstav Policie Ceské republiky 4
Rudolf VAVRA, Kriminalisticky tstav Policie Ceské republiky °
Milan HONNER, Zapadoc¢eska univerzita v Plzni, NTC ©

Anotace:

Prispévek se zabyva detekci povystifelovych zplodin (GSR) na textilii v okoli
prustfelu pomoci metody flash-pulzni termografie. Analyza GSR predstavuje jeden
z vyznamnych forenznich postupt pro odhad vzdalenosti stielby. Vystupem flash-pulzni
termografické inspekce je obrazec indikaci v okoli prustfelu, které predstavuji Castice
povystielovych zplodin a jejichz poCet a prostorové rozloZzeni zavisi na vzdalenosti
vystrelu. Predchozi vyzkum byl zaméfen prfedevSim na postupy inspekce, vizualizaci
obrazcl a moznosti kvantifikace povystfelovych zplodin. Tato studie navazuje na tyto
prace a predstavuje optimalizované postupy flash-pulzni termografie a kvantitativniho
vyhodnoceni termografickych dat. Statistickd analyza vysledkl flash-pulzni termografické
inspekce ukazuje, Ze nékteré statistické charakteristiky vykazuji silnou korelaci se
vzdalenosti stfelby. Studie se dale zabyva opakovatelnosti, reprodukovatelnosti a validaci
meéfeni ve spolupraci s partnery v oblasti forenznich analyz. Dale jsou naznaceny
nasledné kroky, které budou zaméfreny zejména na automatizaci segmentace a klasifikace
obrazcl povystielovych zplodin s vyuzitim pokroCilych metod zpracovani obrazu
a strojového uceni. OCekava se, Ze tyto postupy podpofi zavedeni metod termografické
inspekce do praktickych aplikaci forenzni analyzy povystrelovych zplodin.

! Ing. Michal Svantner, Ph.D., CTD

Zapadoceska univerzita v Plzni, Nové technologie - vyzkumné centrum
Univerzitni 8, 301 00 Plzen

tel.: +420 377 634 721, mobil: +420 737 914 978, e-mail: msvantne@ntc.zcu.cz, https://www.ntc.zcu.cz/cs/
2 Mgr. Alexey Moskovchenko

e-mail: alexeym@ntc.zcu.cz

3 Ing. Lukas Muzika, Ph.D., CTD

tel.: +420 377 634 822, e-mail: muzika@ntc.zcu.cz

4 Ing. Martin Valenta

Kriminalisticky ustav Policie Ceské republiky

Strojnicka 27, 170 89 Praha

e-mail: martin.valenta@pcr.cz

5 Ing. Rudolf Vavra

e-mail: rudolf.vavra@pcr.cz

6 prof. Ing. Milan Honner, Ph.D., CTD
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Tato prace je realizovana v ramci projektu ¢. VK01010037 "Metodika rychlé bezkon-
taktni a nedestruktivni detekce zplodin vystfelu”, podporovaného Ministerstvem vnitra
Ceské republiky v rAmci programu OPSEC (01/2023-12/2025).

Annotation:

This study addresses the detection of gunshot residue (GSR) on a fabric around
a bullet hole using the flash-pulse thermography method. GSR analysis is one of the key
forensic procedures for estimating the firing distance. The result of such an inspection is
a pattern of indications distributed around the hole, which are attributed to GSR particles.
Their number and spatial distribution depend on the firing distance. Building upon previous
research primarily focused on the qualitative visualization of GSR patterns on textile tar-
gets, the current study introduces optimized flash-pulse thermography procedures and
guantitative evaluation of thermographic data. Statistical analysis of flash-pulse thermo-
graphy inspection results demonstrates that several statistical descriptors exhibit strong
correlations with the shooting distance. The study also addresses repeatability, reproduci-
bility, and validation in cooperation with forensic partners. Future work will focus on auto-
mating GSR pattern segmentation and classification using advanced image-processing
and machine-learning techniques. These improvements are expected to support the im-
plementation of IRNDI methods in practical forensic applications.

This work is conducted as part of project No. VK01010037 "Methodology of Fast
Non-Contact and Non-Destructive Detection of Gunshot Residue," supported by the Minis-
try of the Interior of the Czech Republic under the OPSEC programme (01/2023-12/2025).

KAM SMERUJE TRIBODIAGNOSTIKA?

WHERE IS TRIBODIAGNOSTICS HEADING?

Ondrej SVEC, TRIFOSERVIS s.r.0., Celakovice !

Anotace:

Néazev prednasky pusobi filozofickym dojmem, dospéli jsme ale do bodu, kdy bude
nutné si tuto otazku ¢im dal tim vice pokladat. Z kritického pohledu dochazi k postupnému
snizovani kvality lidského potencialu, ktery je nahrazovdn automatizaci a snahou
o implementaci umélé inteligence. Z Cisté subjektivniho pohledu neni tato cesta Uplné
spravna. V rozhodujicich momentech se bez lidského potencialu bohuzel neobejdeme.
Al moduly v ramci naSeho oboru pfinasi dost ¢asto nepravdivé a zavadéjici informace.
Co si budeme povidat, relevantnich zdroji v prostoru internetu neni moc a samotna Al
tedy nema kde Cerpat. Problematickym se jevi neustalé presvédcovani laiki o tom,
Ze informace ¢i cesta nastavend pomoci Al neni spravna. Velka Cast spolecnosti

1 Ondrej Svec, DiS., CTD

prezident ATD CR, z.s.

TRIFOSERVIS s.r.0.

Sokolovské 1644, 250 88 Celéakovice

tel.: +420 603 265 565, mobil: +420 737 388 729, e-mail: info@trifoservis.cz, http://www.trifoservis.cz/
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(pravdépodobné bohuZzel vétSina) vnima informace od Al jako dogma a odmita relevantni
argumenty odbornikdl, ktefi dané problematice rozumi. Z mého pohledu se jedna o ,cestu
do pekla“. Ztracime kritické mysleni, odbornici jsou zpochybnovani na zakladé
generovanych, dost Casto nepravdivych ¢&i zavadéjicich informaci, od Chatbotd z Al
prostfedi. Z hlediska chybovosti se toto ,usnadnovani prace podepisuje na degradaci
lidského materidlu v tribodiagnostice. Ze statistického hlediska, provadénych analyz
spole€¢nosti TRIFOSERVIS s.r.o0., byla lidska chybovost v roce 2015 menSi nez 10%.
Pokud si projdeme realizované zakazky a protokoly v roce 2025, stoji faktor lidské chyby
za vice nez 70% problému! Kdyz uz problém v rdmci zanedbani tribotechnickych principt
nastane, je pravdépodobnost, Ze za chybu muZze ¢lovék, zhruba 7x vétsi nez pred deseti
lety! Otazkou je, zda ndm v naSem oboru uméla inteligence pomaha? Z mého
subjektivniho pohledu nikoliv. Naopak nici lidsky potencial, likviduje kritické mySleni a déla
z odbornikl pouze textové operatory nadhodné generovanych ,zkuSenosti® umélé
inteligence.

Annotation:

The title of the lecture sounds philosophical, but we have reached a point where it
will be necessary to ask this question more and more. From a critical point of view, there is
a gradual decrease in the quality of human potential, which is being replaced by automati-
on and efforts to implement artificial intelligence. From a purely subjective point of view,
this path is not entirely correct. Unfortunately, we cannot do without human potential at
crucial moments. Al modules within our field often provide false and misleading informati-
on. Let's face it, there are not many relevant sources on the internet, and Al itself has
nowhere to draw. The constant persuasion of laypeople that the information or path set by
Al is not correct seems problematic. A large part of society (probably, unfortunately, the
majority) perceives information from Al as dogma and rejects relevant arguments from ex-
perts who understand the issue. From my point of view, this is a "path to hell". We are lo-
sing critical thinking, experts are questioned on the basis of generated, quite often false or
misleading information, from Chatbots from the Al environment. In terms of error rate, this
"facilitation” of work is reflected in the degradation of human material in tribodiagnostics.
From a statistical point of view, according to analyses conducted by TRIFOSERVIS s.r.o.,
the human error rate in 2015 was less than 10%. If we review completed orders and proto-
cols in 2025, the human error factor is responsible for more than 70% of problems! When
a problem occurs due to neglect of tribotechnical principles, the probability that a person is
responsible for the error is approximately 7 times greater than ten years ago! The question
is whether artificial intelligence helps us in our field? From my subjective point of view, no.
On the contrary, it destroys human potential, eliminates critical thinking and turns experts
into mere text operators of randomly generated "experiences" of artificial intelligence.
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APLIKACE ANALYZ OPTICKO-TEPELNYCH VLASTNOSTI o
A IR TERMODIAGNOSTIKY V TECHNOLOGII 3D TISKU KOVU

APPLICATION OF PHOTO-THERMAL PROPERTIES ANALYSES
AND IR THERMODIAGNOSTICS IN METAL 3D PRINTING
TECHNOLOGY

Zdenék VIVESELY, Zapadoceska univerzita v Plzni, NTC !
Jifi TESAR, Zapadoceska univerzita v Plzni, NTC 2
Michal MATEJKA, Zapadoceska univerzita v Plzni, NTC 3

Anotace:

Aditivni technologie je velmi vhodna pro vyrobu kovovych prototypovych dill
a zejména pro vyrobu dili se slozitou geometrii, které je velmi obtizné nebo témér
nemozné vyrobit jinym zpusobem. Monitorovani teploty béhem 3D tisku je velmi dulezité
pro udrZeni kvality a optimalizaci tiskového procesu. To muZe odhalit oblasti
s nestandardnim tiskovym procesem, které mohou indikovat potencialni vady a nasledné
riziko selhani komponenty béhem provozu. Bezkontaktni metoda méfeni teploty je vyuZita
pro analyzu teplot b&éhem tisku metodou DMLS (Direct metal laser sintering). Nezbytnymi
kroky je vyhodnoceni efektivni emisivity tiskového praskového materiélu a tiSténé soucasti,
stejné jako efektivni propustnost IR okna pro pouzité infratervené kamery. Méfeni teploty
béhem tiskového procesu je provadéno pomoci dvou infraCervenych kamer s rdznymi
technickymi parametry. K vyhodnoceni méfeni infraervenymi kamerami jsou vyuzivany
standardni a HoldMax termogramy, a dale ¢asové prubéhy teploty ve vybranych oblastech
tisténého dilu. Prezentované vysledky ukazuji moznosti infratervenych kamer pro analyzu
tiskového procesu. Pouzité infraervené kamery se vhodnym zpUsobem doplniuji
a spole¢né poskytuji zakladni informace o prabéhu tiskového procesu.

Annotation:

Additive technology is very suitable for the production of metal prototype parts and
especially for the production of parts with complicated geometry, which is very difficult or
nearly impossible to produce in another way. Temperature monitoring during the 3D prin-
ting process is very important to maintain the quality and optimize the printing process.
This can reveal areas with a non-standard printing process that can indicate potential de-
fects and the consequent risk of component failure during operation. The non-contact met-
hod of temperature measurement is used for the analysis of temperatures during the prin-
ting by the DMLS (Direct metal laser sintering) method. The evaluation of effective emissi-
vity of the printing powder material and printed component, as well as effective transmit-
tance of the IR window for the used infrared cameras are the necessary steps. Temperatu-
re measurement during the printing process is performed using two infrared cameras with

YIng. Zdenék Vesely, Ph.D., CTD

Zapadoceska univerzita v Plzni, Nové technologie - vyzkumné centrum
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different technical parameters. The evaluation of infrared camera measurements is carried
out using standard and HoldMax thermograms, and time courses of the temperature in
selected areas of the printed part. The presented results show the possibilities of infrared
cameras for the analysis of the printing process. The utilized infrared cameras complement
each other in a suitable way and together they provide essential information about the
course of the printing process.

VYBRANE DIAGNOSTICKE METODY VYUZIVANE
V STROJARSTVE

SELECTED DIAGNOSTIC METHODS USED IN MECHANICAL
ENGINEERING

Zoltan ZALEZAK, Slovenska polnohospodarska univerzita v Nitre, TF 1
Rastislav BERNAT, Slovenskéa pofnohospodarska univerzita v Nitre, TF 2
Norbert KECSKES, Slovenskéa polnohospodarska univerzita v Nitre, FEM 3
Martin KOTUS, Slovenska pofnohospodarska univerzita v Nitre, TF 4
Miroslav CURGALLI, DT Transport, s.r.o., Nitra, Slovensko 5

Anotécia:

Diagnostické metody su neoddelitefnou sucastou pri zistovani technického stavu
a naslednej udrzbe jednotlivych Casti strojov. Predstaveny experiment popisuje vyuZitie
vybranych diagnostickych metod pri vykonavani pravidelnej inSpekcie na strojnom zari-
adeni. V experimente sa vyuZzivala diagnostika motorom ovladanych armatdr na monitoro-
vanie vinovcovej armatary A 10823-0040/250-32, ktora prebiehala pred a po generalnej
oprave. Prostrednictvom vybranej diagnostickej metddy sa zistilo nespravne nastavenie
Casovania koncovych poléh. Tato skuto¢nost bola zistend pred generalnou opravou,
a preto bola nevyhnutna jej oprava. Nakolko elektromotor fungoval len na dve fazy, bolo
potrebné vykonat napravné opatrenie, aby jeho nasledna Cinnost prebiehala na tri fazy.

LIng. Zoltan Zalezak, PhD.

Slovenska polnohospodarska univerzita v Nitre, Technicka fakulta, Ustav konstruovania a stroj. technologii
Tr. A. Hlinku 2, 949 76 Nitra, Slovenska republika

tel.: +421 37 641 5796, +421 37 641 5686, e-mail: zoltan.zalezak@uniag.sk, https://uniag.sk/sk/
2 Ing. Rastislav Bernat, PhD.

tel.: +421 37 641 5796, +421 37 641 5688, e-mail: rastislav.bernat@uniag.sk

3 Mgr. Norbert Kecskés, PhD.

Fakulta ekonomiky a manazmentu, Ustav Statistiky, operaéného vyskumu a matematiky

tel.: +421 37 641 4634, e-mail: norbert.kecskes@uniag.sk

4 doc. Ing. Martin Kotus, PhD.
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5 Ing. Miroslav Curgali, PhD.

DT Transport, s.r.o.
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Annotation:

Diagnostic methods are an integral part of determining the technical condition and
subsequent maintenance of individual machine parts. The presented experiment describes
the use of selected diagnostic methods when performing regular inspections on machine-
ry. The experiment used diagnostics of motor-operated valves to monitor the bellows valve
A 10823-0040/250-32, which was carried out before and after a general repair. The selec-
ted diagnostic method revealed incorrect timing of the end positions. This fact was dis-
covered before the general repair, and therefore its repair was necessary. Since the elect-
ric motor operated on only two phases, it was necessary to take corrective action so that
its subsequent operation would be carried out on three phases.

VIBRODIAGNOSTIKA MEVCHANICKYCH SYSTEMOV
S VARIABILNOU TUHOSTOU

VIBRODIAGNOSTICS OF MECHANICAL SYSTEMS
WITH A VARIABLE STIFFNESS

Lucia ZULOVA, Technicka univerzita v Kosiciach, SF !
Robert GREGA, Technicka univerzita v KoSiciach, SF 2

Anotacia:

Variabilnd tuhost v mechanickych systémoch sa dosahuje pouZzitim vhodného ladi-
¢a s meniacou sa tuhostou. Tento vyskum sa zaobera pneumatickou pruznou spojkou
s variabilnou tuhostou, aplikovanou do testovacieho zariadenia. Jej vibrodiagnostikou je
mozné preukazat jej vplyv na velkost vibracii celého mechanického systému.

Annotation:

Variable stiffness in mechanical systems is achieved by using a suitable tuner with
variable stiffness. This research deals with a pneumatic flexible coupling with variable stiff-
ness applied to a testing device. Its vibrodiagnostics can demonstrate its influence on the
magnitude of vibrations of the entire mechanical system.

! Ing. Lucia Zulova, PhD.

Technicka univerzita v KoSiciach, Strojnicka fakulta

Letna 1/9, 042 00 KosSice - Sever, Slovenska republika

tel.: +421 55 602 2354, e-mail: lucia.zulova@tuke.sk, https://www.tuke.sk/
2 prof. Ing. Robert Grega, PhD.

tel.: +421 55 602 2524, e-mail: robert.grega@tuke.sk, https://www.tuke.sk/
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PLACENA REKLAMA

PLACENA REKLAMA

PLACENA REKLAMA

Orbit 60 od spolo€¢nosti Bently Nevada

Prezentacia predstavuje systém Orbit 60 od spolo¢nosti Bently Nevada (Baker
Hughes), najmodernejSie rieSenie pre ochranu a kontinualne monitorovanie
technického stavu zariadeni. Tento systém spdja viac ako 60 rokov skusenosti
S najnovsimi inovaciami v oblasti strojnej diagnostiky, pri€¢om ponuka vysoku
aroven kybernetickej bezpec€nosti, flexibilnd architektdru a integrovany pristup
k monitoringu a ochrane strojov. Orbit 60 poskytuje pouzivatelom moznost
efektivnej diagnostiky, vzdialeného pristupu a vysoku spolahlivost, &m napina
poziadavky priemyslu 4.0.

Pre cely zavod jeden systém

Orbit 60 Séria Ochrany sledovanie stavu pskytuje kontinualny, online monitorovaci
systém pre obidva druhy kritické a ostatné aplikacie strojov.

Kyberneticka bezpe€nost’ ¢« Izolacia udajov

Orbit 60 Séria izolaciou udajov vytvara bezpecné priemyselné prostredie pre Udaje
a je navrhnuté tak, aby splnali normu IEC 62443-4-2 so svetovymi poziadavkami
na sietovy prenos udajov a oddelenie funkcii ochrany a monitorovania.

Modularita « Pruznost’ « RozSiritePnost’

= Orbit 60 Séria systém je nasaditelny v akejkolvek kombinacii - montovany
v skrini alebo distribuovany hardvér.

= To poskytuje lapSie usporiadanie prisrojov pre sledovanie strojov.

Integracia vysokorychlostnych procesnych dat

Architektira novej generacie umozriuje plné obojsmerné riadenie komunikacia so
systémami riadenia zavodu cez subor Standardnych protokolov.

PrediZena dizka zapojenia pola

S distribuovanou architektirou Orbit 60 Séria:

= Prepojenie viacerych Sasi cez mostové moduly.

» Znizuje celkové néklady na elektricka inStaléciu.

= ZniZuje analdgové zemné slucky a problémy s Sumom, a pohyby klavesov.
= Udrzbarske ¢innosti dalej od nebezpeénych oblasti.

Energomechanika Sp. z o.0.

ul. Czerniakowska 26B/25, 00-714 Warszawa, Polsko

Ing. Jozef Toth sr.

mobil: +421 905 78 78 41, e-mail: jozef.tothsr@energomechanika.com
https://www.energomechanika.com/pl/
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Veduce systémové schopnosti v odvetvi

Séria Orbit 60 podporuje monitorovanie jedného alebo viacerych strojovych
zariadeni v jednom nasadeni. Jeden systém Interface Module (SIM) definuje
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Systémovy diagram
SIM - System Interface Module CMM - Condition Monitoring Module
< - Comm Gateway Module
=
< | RLY &REC - Relay Outputs and/or Recorder Outputs
;' BRG - Bridge Module S1 - System 1 Server or Client
'&J CNFG - Orbit Studio ConfigurationSoftware
> DCS/PLC - Distributed Control Systems/Programmable Logic Controller
Z | L1 - Unit Network L2 - Control Netwok L4 - Business Networ
Ll
)
i Energomechanika Sp. z o.0.
ul. Czerniakowska 26B/25, 00-714 Warszawa, Polsko
o p
Ing. Jozef Toth sr.
mobil: +421 905 78 78 41, e-mail: jozef.tothsr@energomechanika.com
https://www.energomechanika.com/pl/
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PLACENA REKLAMA PLACENA REKLAMA

PLACENA REKLAMA

Zhodnotenie

Stav 3500 monitorovacieho systému - Monitorovaci systém 3500 je aktualne
vo faze 3. Co to znamena je uvedené dalej.

Zivotny cyklus - Prehfad Baker Hughes pouZiva tzv. Program Zivotnosti
vyrobkov pozostavajuci z piatich zakladnych faz:

Faza 1. Produkt je vyrobeny, hardvér sa predava s plnou podporou
a prebiehajucim vylepSenim, Specialnymi Upravami, novymi nahradnymi dielmi
a s moznostou opav nahradnych dielov.

Faza 2: Zrely vyrobok ako vo faze 1 okrem novych vylepSeni. Specialne tpravy
stadle mozné s obmedzenim. Upozornenie na kdpu novych systémov oznamené
niekolko mesiacov pred prenosom do fazy 3.

Faza 3. Iba Nahradné diely a opravy. Vyrobok uz nie je k dispozicii na
nové instalacie a Ziadne nové Specialne modifikacie. Nové nahradné diely
stale k dispozicii podpora a opravy ako vo faze 1 a 2. Upozornenie na poslednu
moznost kdpy nahradnych dielov je typicky vyslané niekolko mesiacov pred
prechodom do fazy 4.

Faza 4. |Iba opravy, nie ND. Obmedzend podpora novych ND ako aj
obmedzenie prerabok, (zavislé od druhu potrebnych komponentov na opravu).
Upozornenie na poslednd moznost opravy vyslané niekolko mesiacov pred
prechodom na fazu 5.

Faza 5. Zastaralé - vyrobok ma obmedzenu, alebo Ziadnu podporu.
Zékaznikom doporucujeme prechod na prislusnd nahradu s asistenciou Bently
Nevada technickymi Specialistami.

Preto nova informacia o novom vyrobku ORBIT 60.

[1] Firemnd& prezentacia Bently Nevada a Baker Hughes company.2025
[2] Udajové listy Bently Nevada pre Specifikaciu Orbi 60
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MERTE NEBEZPECNE STROJE
Z BEPECNE VZDALENOSTI

WAVIS

TRIOSY BEZDRATOVY SNIMAC

KOMPATIBILNi S ANALYZATOREM VA5

ROZUMIME RECI VIBRACI



Lamikappa

RESENiI PRO UDRZBU
A CONDITION MONITORING

souosost rotacnich stroju

online condition monitoring
offline méreni vibraci
provozni vyvazovani

indukéni ohrev

automatické mazani

de/montaz lozisek

Jsme tu pro Vas uz 35 let

www.lamikappa.cz
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