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1 Anotace

Zprava se zabyva analyzou vibraci mechanickych konstrukci s vyuzitim bezkontaktniho méreni
pomoci laserového vibrometru ve spojeni s prototypovou rozmitaci skenovaci hlavou. Hlavni
prednosti tohoto feseni je moznost ,,oskenovat” celé zafizeni z jednoho bodu v prostoru a to
i na pomérné velkou vzdalenost (bez fyzického kontaktu s mérenym objektem). Toto je velmi
vyhodné v ptipadé, Ze technicky neni mozné provést kontaktni méreni, napf. provoz pod
vysokym napétim nebo vysokou teplotou. Diky pouZité skenovaci metodé s moznosti
programovani méricich bodl do interni paméti probéhne celé méreni velmi rychle a s vysokou
opakovaci presnosti bez mechanického ovlivnéni méreného objektu (napfriklad zatizeni vlastni
hmotou akcelerometrického senzoru). Predklddanda vyzkumnd zprdva je doplnéna o
komparaéni méreni vyuZivajici klasickych akcelerometrl. Vzhledem k pouZité moderni
metodé bezkontaktniho snimdni vibraci a snaze o univerzalni vyuZiti této metody z dlvodu
prostorového rozloZeni (pozice snimaciho zafizeni vs. mérfeny objekt) vznikl i doplrikovy
matematicky aparat, ktery fesi kompenzaci mérené vychylky versus skutecné vychylky pfi
nenulovych uhlech dopadu a odrazu laserového paprsku.
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Report title

Transformer vibration analysis using laser vibrometer

Abstract

The report deals with vibration analysis of mechanical structures using contactless
measurement using a laser vibrometer in conjunction with a prototype scanning head. The
main advantage of this solution is the possibility to "scan" the entire device from one pointin
space, even at a relatively long distance (without physical contact with the measured object).
This is very advantageous when it is technically impossible to make contact measurements, eg
high voltage or high temperature operation. Thanks to the scanning method used with the
possibility of programming the measuring points into the internal memory, the whole
measurement takes place very quickly and with high repetition accuracy without any
mechanical influence of the measured object (for example, the mass of the accelerometer
sensor). The present research report is complemented by comparative measurements using
classical accelerometers. Due to the modern method of non-contact sensing of vibration and
the attempt to use this method universally due to the spatial distribution (position of the
sensing device vs. the measured object), a complementary mathematical apparatus was
created which solves the compensation of the measured deflection versus the actual
deflection at non-zero angles of incidence and reflection of the laser beam.
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