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Uplatnenie vysledkov projektu

V projekte NOCODEF sa navrhli a overili metddy na bezkontaktnu detekciu povrchovych
deformacnych poli pomocou fotogrametrie a amorfnych mikrodrétov obalenych sklom, ktoré
su pouzitefné pri analyze namahania membranovych konstrukcii (Casti membrany pri
spojoch s podpernym podsystémom), lanovych konstrukcii (porusovanie drétov lanovych
prvkov), uzlov ocelovych, drevenych a beténovych konstrukcii, na prvkoch z vlaknovych
kompozitov a asfaltobetonovych prvkov dopravnych konstrukcii. Mikrodréty by sa mohli
vyuzit' aj na meranie kmitania (vlastnych tvarov) konstrukcii.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vlykonali sa merania prepinacieho ¢asu (PC) amorfnych mikrodrétov obalenych sklom (MW)
chemického zloZenia FeSiB a FeSiBP, variabilnej dizky, priemeru kovového jadra a hrabky
skla v nezatazenom stave a pri mechanickom namahani prvkov s réznych materialov. MW
sa lepili na prvky priamo alebo pomocou nosicov. Zistili sa vhodné materialy na 2 navrhnuté
typy nosi¢ov MW: kompaktné a nekompaktné. Ako lepiace hmoty na ocelové, drevené a
betonoveé a kompozitné prvky sa osvedcili tandardné lepidla pouzivané na lepenie
odporovych tenzometrov a dvojzloZzkové lepidla na baze epoxidovych Zivic; na prvky z
asfaltobetdnu sa pouzilo asfaltové spojivo navrhnutého zlozenia. Na meranie prepinacieho
C¢asu MW instalovanych na prutovych, ploSnych a membranovych prvkoch pri mechanickom
namahani sa osvedcili ploché sondy, v ktorych boli osi cievok navzajom kolmé. Na lanové
prvky boli vhodné rurkoveé sondy s koaxialnymi osami cievok. Budiace magnetické pole ma
byt linearne, s frekvenciou 500 Hz. Zistili sa mechanické vlastnosti a napatost v kovovom
jadre a sklenenom obale mikrodrétov. Optimalizovala sa dizka MW vzhladom na dizku
budiacej cievky, stabilitu hodnét PC, pozadovanu meraciu kapacity MW (podla druhu
materialu konstrukéného prvku), pevnost spojenia na zabezpecenie Uplnej interakcie MW a
prvku a kritickej dizky MW. Identifikoval sa tvar a rozmery detekénej zény (DZ) a ,slepej
zény (NDZ). Kvantifikovali sa zavislosti ich rozmerov od zakladnych parametrov MW
(chemické zloZenie, dizka, priemer jadra, hribka skleneného obalu) a suvislosti stability
hodnét PC od parametrov MW a polohy meracich bodov v DZ. Zistila a ohodnotila sa
vystiznost korelacii medzi hodnotami PC a pomernymi pretvoreniami pri mechanickom
namahani konstrukénych prvkov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Switching time (ST) of amorphous FeSiB and FeSiBP glass-coated microwires (MWs) was
studied under consideration of their variable lengths, diameters of metal cores and glass
thicknesses in unloaded state, and under mechanical stress on elements of varied
materials. MWs were glued to the elements either directly or using bases. Suitable materials
for two proposed types of MW bases were found: compact and non-compact. Standard
adhesives used for bonding resistance strain gauges and two-component adhesives based
on epoxy resins proved to be suitable as adhesives for steel, wooden and concrete
elements; an asphalt binder of the proposed composition was used for asphalt-concrete
elements. Flat probes, in which the axes of the coils were perpendicular to each other,
proved to be suitable for measuring of the switching time of MWs installed on beam, plate
and membrane elements under mechanical stress. Tubular probes with coaxial coil axes
were suitable for rope elements. The excitation magnetic field was linear, with a frequency
of 500 Hz. Mechanical stresses in the metal core and glass coat of the microwires were
determined. The MW lengths were optimized with regard to the excitation coil length,
stability of the ST values, required MW measuring capacity, the bond strength ensuring a full
MW-element interaction, and the critical MW lengths. Shape and dimensions of the
detection zone (DZ) were identified and evaluated based on relations of its dimensions on
the basic MW parameters (composition, length, core diameter, glass-coat thickness), as well
as of the stability of the ST values and the positions of the measuring points in the DZ.
Adequacy of correlations between ST values and strains was assessed with regard to the
type and material of structural elements under mechanical stress.
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