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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledkom vyskumu je funkény on-line NDT systém schopny dlhodobo monitorovat
jedno kritické miesto MS nosnikového typu a detekovat pritomnost unavove;
makrotrhliny, ktorej hibka je mens$ia ako 0,6 mm poéas prevadzky monitorovanej MS.
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Vyskum na projekte je pokradovanim préac, ktoré boli urobené na Ustave aplikovanej mechaniky a mechatroniky SjF STU
(Titurus et al. (2003) and Cizmar (2004)). Medzi v stasnosti najrozsirenejsie modalne metddy detekcie poskodenia
patria iteratné postupy. KedZe tieto metdédy su zalozené na vyuZiti parametrizovaného matematikého modelu, potom
zvoleny spOsob parametrizacie ma na vysledok detekcie poSkodenia vyrazny vplyv. Vyvinula sa metéda parametrizacie
poskodenia pre obdiznikovy $krupinovy element MKP modelu na zaklade polohy smeru a dizky (velkosti) trhliny. Urobil
sa navrh vypoétu matic hmotnosti a tuhosti pre poskodeny $krupinovy element obdiZznikového tvaru. V tomto projekte sa
uvazovali dva jednoduché typy trhlin a to:

- modelovanej redukciou tuhosti

- modelovanej redukciou hrubky

Trhlina resp. porucha sa modeluje ako diskontinuita spojenia medzi susednym elementom a vhodnym uzlom.
PoZadované matice hmotnosti a tuhosti sa moézu ur€it vypoltom reakcii v nasledujucich analyzach jednotkového
kinematického zatazenia pre vSetky pozadované stupne volnosti.

Dalsi vyskum na tomto projekte bol zamerany na vytvorenie NDT (nondestructive testing) systému na baze povrcho-vych
vin, ktory bude schopny detekovat iniciaciu unavovej makrotrhliny v pripadoch, ked unavova trhlina sa nachadza mene;j
ako 0,6 mm pod povrchom monitorovaného kritického miesta mechanickej Struktury. Zistilo sa, Ze spofahlivi detekciu
iniciacie unavovej makrotrhliny poskytuju hlavne parametre vo frekvenénej oblasti spojitého signalu feBj, pricom nimi bolo
mozné monitorovat Sirenie sa trhliny do maximalnej hibky priblizne 2mm. Na vypod&et tychto parametrov sa pouzil
Statisticky pristup po€as kazdej sluc¢ky monitorovania procesu NDT systému. Vyvinuta NDT metdda je implementovana
do NDT systému prostrednictvom National Instruments technologies a Panametrics NDT ultrazvukovych sond. NDT
system bol testovany v simulovanych prevadzkovych podmienkach Struktury nosnikového typu. Vysledky testovania boli
vynikajuce.
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Presented research is continuing of work Titurus et al. (2003) and Cizmar (2004) done at the Institute of Applied
Mechanics and Mechatronics of FME SUT in the field of modal damage detection methods. Among the well known
belong the iterative modal methods. Since those methods are based on using parametrical mathematical model, than
the selected case of parametrization has strong influence on damage detection. It is well known that even slight cracks
or small damages can influence the dynamic behavior of mechanical structure at significant level. Two simple types of
cracks are considered:

- reduction of stiffness
- reduction of thickness

The length of crack is relatively small in comparison with the dimension of the mesh. Crack or damage is modelled as
discontinuity of the connection between neighbouring elements in sucessfully appropriate node(s).

The next research carried out was focused on developing nondestructive testing (NDT) method uses surface waves to
detect a fatigue crack at the moment of its initiation (or very close to this moment), when the depht of the crack is less
than 0,6mm below the surface of monitored critical spot of the structure. It was explored, that the safe detection of an
initiation of a fatigue crack is given by parameters in frequency region of analog signal feBj. With those parameters it is
possible to detect a fatigue crack to a maximum depth of 2 mm.

Statistical approach to computation of parameters of the NDT method is used during each loop of the monitoring
process of the NDT system. Developed NDT method is implemented into NDT system based on National Instruments
techonologies and Panametrics NDT ultrasonic probes. NDT system was tested in simulated operational conditions of
the beam structure and gave excellent results.
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