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Abstrakt

Monitorovani akustické emise (AE) jako soucast SHM systému namahané konstrukce umoZriuje
detekci vyskytu rozvijejicich se defekt( a jejich dostatecné presnou lokalizaci primo v redlném
Case. Vcasné varovani na zakladé analyzy emisni aktivity a hodnoceni jejich zdroji muZe casto
zabranit havdrii sledované konstrukce at jiZz v disledku nahlého lomu ¢i plastického kolapsu
nékteré dllezité soucasti. V prispévku jsou diskutovdany dva modelové pripady dokladajici
vyznam a praktické moznosti véasného varovani pred blizicim se kolapsem na zdkladé AE.
V prvnim pripadé byla cyklicky namahana, 9 snimaci AE osazena cast nosné pdsnice kridla
letounu, s umélou zdrodecnou trhlinou pod jednim nytem. Snimace byly pfipojeny k analyzatoru
AE DAKEL-XEDO. Pri monitorovani AE ze vzdalenosti 200 km od mista zkousky, realizovaném
prostrednictvim internetového propojeni s fridicim pocitaCem analyzatoru, byla algoritmem
neuronovych siti na vzddleném pocitadi lokalizovdna dalsi kritickd vada, odlisnd od puvodni
trhliny. Tato skryta trhlina byla na zakladé varovani opticky odhalena az vice neZ tyden (cca
180000 cykit) poté, co byl jeji rast signalizovdn AE. Unavova zkouska byla v diisledku této
neocekavané zavady prerusena a testovany dil musel byt opraven. Vzdalené monitorovani
a lokalizace zdroje AE pri vzniku a rastu nové trhliny se uskutecnily pomoci internetové sluzby
“LogMeln", ktera umoZriuje snadny a bezpecny vzdaleny pristup k pocitaci prostrednictvim
webového prohlizece odkudkoli. Bezpecnost prenasenych udaju zajistuje 256-bitové SSL
Sifrovani, podpora RSA SecurlD a dudini ovéreni uZivatele. Reakce analyzatoru AE na vzdalené
fizeni je pri pfenosové rychlosti 100 Mbit/s prakticky okamZita a ukazalo se, Ze pfi propojeni vice
analyzatori AE lokalni siti, Ize prostrednictvim vzddlené obsluhy vyhodnocovat kriticnost
emisnich zdroju pri nékolika soucasné probihajicich testech riznych konstrukénich dili
najednou. Podobné zkuSenosti byly ziskany i ve druhém pfipadé, pri zatéZovaci zkousce
modelového stfesniho nosniku, osazeného 6 snimaci AE. Pri konstantni rychlosti nardstu
zatézné sily (simulace padajiciho snéhu na stresni konstrukci budovy) upozornil prudky nardst
emisni aktivity na bliZici se nebezpeci plastického kolapsu a zastavil zkousku s dostatecné
velkym predstihem pfed dalsi etapou zatéZovani, koncici nahlou celkovou ztratou stability
modelové stfesni konstrukce. Vysledky obou diskutovanych zkousek ilustruji vyznam
kontinualniho monitorovani AE jako soucast SHM systémd.
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Abstract

Acoustic emission (AE) as a part of a Structural Health Monitoring (SHM) system of stressed
structure enables detection of developing defects and their relatively precise localization in real
time. Early warning based on AE activity analysis and AE sources evaluation can often prevent
breakdown of monitored structure, caused as by sudden fracture as plastic collapse of some
important structure part. This paper deals with two model tests, supporting significance and
practical potential of early warning based on remote AE monitoring. The first case was cyclic
loading of an aircraft wing flange equipped with 9 AE sensors connected to DAL-XEDO AE
analyzer. The tested flange was artificially pre-cracked at one rivet hole. AE was remotely
monitored at a place 200 km far from the test. During the fatigue test, an additional crack
different from the original one has been localized by AE with the use of an artificial neural
network algorithm. This second crack was optically disclosed after AE warning a week later
(after approx. 180000 cycles). The fatigue test was then stopped and tested part was repaired.
The remote AE monitoring was realized with the aid of an Internet service "LogMeln”, which
allows easy and secure remote access to the AE analyzer control computer through the web
browser from anywhere. Data transfer security is provided with 256-bit SSL encryption,
supported by RSA SecurlD and dual user authentication. AE analyzer reaction on remote control
at 100Mbit transfer rate is practically instantaneous. It has been shown, that LAN interconnection
of several AE analyzers allows for critical AE sources evaluation during more simultaneously
running tests of various structural parts. Similar experiences were acquired also in the second
case, during the tests of model roof beam equipped by 6 AE sensors, and loaded by constantly
growing force, which simulated the snow dropping on a building roof. The sharp AE activity
growth signalized forthcoming plastic collapse and stopped the beam loading test early enough
before the next loading period resulted in sudden gross stability collapse of the whole structure.
Results of both tests supported importance of continuous AE monitoring in SHM systems.
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