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ELECTRONIC CORRELATIVE SFECKLE-INTERFEROMETER FOR LARGE-SCALE

VIBRATION CHARACTERISTICS AMALYSIS OF AERO-ENGINE ELEMENTS

Brytkov G.A..Shapcshnikov Yu.N.

System for recording parts resonance vibrations and
consisting of electronic correlative speckle-
interferometer, unique device for parts and vibration
excitation, units for videoinformation input, storage
and processing is developed. Interferometer optical

scheme and unit structure are given.

Feywords: Speckle-Interferometer: Vibration Analysis.

Methods of holograchic interferometry are mainly used for
experimental investigatiorn of 2ircraft engine parts natural
freguencies arnd vibration modes, particularly turbine ard
compressor tladecs. Fosessing significant advantages in
comparison with cther experimental methods holographic ones
have one main drawback related to the need of photographic
processing or using specific reversible medium.From this point
of view electronic =peckle-interferometry method allowing to
get fringe patterns cf vibration modes in real-time directly
on the video monitor is more operative /1/.

In measuring systems where this method ie used for vibration
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modes anaiyeis a block is used for videosignal filterinag and
rectification in order to transform hard to discriminate
variations of speckle-structure contrast cf vibrating object
characterizing vibration mode ito variations of intensity.Such
transformaticn efficiency depends on the quality of a resultant
image speckle-structure that puts in rather =trict claims for
correlative speckle-interferometers and aprpiied video system.

Original methcds prcposed by one of the authors 72/
enabled to sigrificantly simplify visualization of vibration
modes ard to realize speckle-interfesrograms recording with
special purpose computer system.Engine parts resonance
vibration recording system is developed taving all advantaaqges
of holographic interferometry but without its drawbacks.The
system concsists of correlative speckle—-interferometer,unigue
device for a part fixture and vibrafions excitation.a unit for
videoinformaticn irmput,storage ard orocessing.

Correlative speckle-interferometer with uniform reference
beam is assembled of standard ocptiz-mechanizal unite and

mounted cn kziograghic *azble. T+ »az He-Ne laser,electrooptic

moculator and raferercze bz2am phase control sy/stem.
Videosystem applied iz "Jovee-loeb!” M2A image analysis
svstem w~Nith additicral zrecialized preoaram modules o- mersonal

computer IZBM PC/AT with additional specific bklock for imaqe
input/output developed by CDI UI RAS.

Speckle-interferograms are formed on display where two
video signals are irmput with high resolution TV cameratone
signal is directly frem vibrating object the other signal is
the cne input esarlier after cpecial procecssing in video system.
Video system provides video signals processing in such a way

that fringe pattern can be decscribed with a function correcspon-
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ding &y choeer hologrephic interferometry method.Fringe pat-
terns can be undergone further processing in order to get
guantitative informaticn about values of surface vibro-
dicsplacement or to get rid of redundant information if the aim
of measurement is to get data on nodal lines lccation on part
surface.

Combination of interferometer and the developed unique
device for turbine and compressor blade fixture and contactless
excitation permits its ucse for extensive measurement of details

vibratiorna: characteristics.

Fig.!.Speckle (a) and kolographic (b) interferograms

Fig.! shows speckle-interferogram of aircraft engine turbtine
blade vibration mode for resonance frequency F=T649Hz available
in vibrational =tr=ngth tezt= with the use of this svstem.

This system enables reliable isolation of all detail
resonance freguencies.tracking dynamice of its vibraticn modes

with changing fre=quency of exciting signal,recording of time-
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averaged speckla-int2rfercgrams cf vibratioms with the quality

egqual tc holographic interferograms.
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