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Why StrUCtureS Start to Speak | Noise signal interference

Acoustic Emission — Listening to Active Damage >Ensor
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= material releases energy during deformation ((‘

S )))

Measured workpiece Defect signals

= (micro)cracks generate elastic waves
= we detect events in real time

= not after failure — during its birth
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Why acoustic emission?

real-time monitoring

= large structures (pressure vessels, pipelines, bearings)

= no need to scan the entire surface

= suitable for remote & continuous monitoring

= early warning capability

ACTIVITIES AT IMID AND OUTSIDE THE FME

Why structures start to speak
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Why structures start to speak

Damage mechanlsms during loading of composite
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Remote & Continuous Monitoring

Qingcheng loT Cloud Platform
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Desktop Software - SWAE

(RAEM1-6 System Diagram)

ACTIVITIES AT IMID AND OUTSIDE THE FME

AE In Industry — Key Directions

Al-Assisted Evaluation Wireless & Smart Sensors

(Barbosh, 2022) (RAEML1 — Full Remote System)
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From Industry to Research

TACR TREND “New workpiece manipulator for productive CNC lathes”
(2021 — 2024)
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From Industry to Research

TACR TREND “New workpiece manipulator for productive CNC lathes”
(2021 — 2024)
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From Industry to Research

TACR DOPRAVA "Hydraulic semi-active damper for intelligent rail bogie"
(2022 — 2025)
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From Industry to Research

NCK MESTEC?2 “Large-scale bearings with advanced diagnostics for wind energy ”
(2023 — 2025)
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From Industry to Research

NCK MESTEC2 “Large-scale bearings with advanced diagnostics for wind energy ”
(2023 — 2025)

k INSTITUTE OF MACHINE
ACTIVITIES AT IMID AND OUTSIDE THE FME 13/23 AND INDUSTRIAL DESIGN



From Industry to Research

TACR TREND “Measuring system for monitoring and optimizing plant growth conditions”

(2024 — 2026)
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From Industry to Research

TACR TREND “Measuring system for monitoring and optimizing plant growth conditions”

(2024 — 2026)
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From Industry to Research

TACR TREND “Measuring system for monitoring and optimizing plant growth conditions”
(2024 — 2026)

Magazin experiment: Co dokaze zmerit
akusticky snimac rostlin? A jak funguje
automatizovany sklenik?

® 3. srpen 2024 = Magazin Experiment

1l

° Poslechnéte si cely Magazin Experiment z 3. srpna 2024
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Application of AE outside BUT

[ # | total Event XY Locations
[ # | Cylinder2D_1.Sensor XY Positions

354

30

25

20

Location [m]

Localized X [meters]

INSTITUTE OF MACHINE

ACTIVITIES AT IMID AND OUTSIDE THE FME 18/23 AND INDUSTRIAL DESIGN



Application of AE outside BUT
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ACTIVITIES AT IMID AND OUTSIDE THE FME

AE RMS [V]

Application of AE outside BUT
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Optimalizace navrhu udrzitelného produktu:
Technologi¢cnost konstrukce, modularita
a servis
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P R Ultrazvukovy detektor netésnosti

= FLUCTUS
M SV 2 O 2 3 Na co je moZné detektor pouZit?

» spoje a priruby

@Msmzhw
KONSTRUOVANI

USTAV

V4

» pneumatické hadice a vedeni
7 jednoduché pneumatické prvky (valce, ventily...)
» pneumatiky a systémy vzduchovych tlumiéd

Nastaveni parametr pfistroje:

[ Nastaveni Tindvidusind | MENU
Brightness — jas displeje | |

Ano
Gain — zesileni piistroje G Ano
Volume — hiasitost stuchdtkového wstupu v Ano
Heterodyne - frekvence heterodynu F Ano
Sample rate - vzorkovadi frekvence signilu B3 Ano
Mode - retim zobrazeni M| Ano
Info — zobrazeni informace o péistroji Ano i Ji 2 -
EEPROM read - nadteni ulivatelského nastaveni 2 | | Ano Indikace reZzimu zéznamu:
EEPROM . st
Factory default - naiteni tovirniho nastaveni | I Ano v tomto reZimu neni zaznam/pfehravani povoleno
EEPROM write - zapsani aktuainiho nastaveni do EEPROM | Ano M stop v reZimu zaznam/pfehravani
Delete all records — smazini viech 24namd na SD karté Ano
Set record number — nastaveni &isla nového 2éznamu 1 Ano @ bézi zaznam

» béZi pfehravani
X neni k dispozici SD karta

: Uttrasonic Detector v4.18P
gain: 20 vol: 80 freq: 27000 ® 192k

M Utrasonic Leak Detector w.18P
o8in: 20 vok: 80 freq: 27000 @ 192

FFT - bar
IMIl Usrasonic Leek Detector w6 18P
9 ZOWU)M}MOWB( -

T
L)

KONTAKTY: Milan.Klapka@vutbr.cz - VYSOKE U‘éE“' FAKU(“A
Odbor technické diagnostiky Frantisek.Vlasic@vutbr.cz ERUNB KR STROINIHD

VBRNE INZENYRSTVI
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What comes next???

“ F Mne uz z toho
- asi hrabe... &

(( AKUSTICKA
\X\ EMISE! 14,

’///// O3

k INSTITUTE OF MACHINE
ACTIVITIES AT IMID AND OUTSIDE THE FME 24/23 AND INDUSTRIAL DESIGN



Thank you for your attention

FrantiSek Vlasic

Frantisek.Vlasic@vutbr.cz
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