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Vibrometria Doppler cu laser este o metoda non-invaziva, non-contact
folosita pentru identificarea defectelor ascunse, precum desprinderi,
lacune, crapaturi, fisuri etc. ale obiectelor de arta. Un spot laser este
proiectat pe suprafata obiectului studiat, care este excitata folosind
senzori piezoelectrici sau alti excitatori acustici, in functie de
dimensiunea obiectului investigat. Nivelurile vibratiilor induse sunt
foarte mici, comparabil cu cele gasite in mod normal in biserici si
muzee si mult mai scazute decat cele induse de ciocanitul unui
restaurator.

Suprafata este esantionata prin puncte, iar in functie de rezolutia
dorita sau suprafata de studiat, o inregistrare poate consta din zeci
pana la mii de puncte. O suprafata uniforma si fara defecte rezulta din
vibratii asemanatoare ale punctelor inregistrare. Acolo unde este un
defect, vibratia punctului, sau punctelor, in functie de marimea
defectului, este diferita de punctele limitrofe, fie in amplitudine, fie in
frecventa, si astfel sunt identificate defectele. De exemplu in cazul unei
fresce zonele in care pictura este desprinsa de pe perete substratul va
vibra mai mult decat cele lipite, deci fasciculul laser va masura pe
aceste domenii valori de viteza mai mari, care vor fi individualizate in
mod clar prin hartile de culoare.




Zone investigate

Fata Vestica

Coloana Nord
Fata interioara

Zona 2 Zonal Zona3

Verificarea stabilitatii mortarelor s-a facut intr-un numar limitat de puncte, alese pentru ca prezentau crapaturi nu foarte
accentuate. Puntele in care mortarele prezinta stabilitate buna se vor verifica periodic pentru a sesiza riscul desprincderi
in faza incipienta. Punctele cu stabilitate relative buna se vor reverifica in primul rand.



Parametrii generali scanare:

Scanning Head :
Firmware version:

Junction Box:
Firmware Version:

Acquisition Board:
Channels Count:

Hardware

PSV-1-400 LR (OFV-505)
1.20

PSV-E-401-H4
2.0

National Instruments PCI-4462
4

Highest Sample Frequency: 204.8 kHz

Function Generator
Channels Count:

FFT Lines:

Sample time:
Resolution:

Sampling

Sample frequency: 4 kHz

200

128 ms
7.8125 Hz

Functii generator folosite:
-Burst Chirp, Burst Random, Periodic Chirp, Pseudo Random, Ramp, Sine, Square, Sweep, Triangle

General

Acquisition Mode: FFT

Averaging: Magnitude
Averaging count: 3
Remeasure Automatically:
Active

AutoRange: Active

PCA (MIMO): Not active

Cosine correction X:  Active
Cosine correction Y:  Active

Trigger

Source: Internal
Edge: Positive slope
Pretrigger: 20 %

Phase from reference: Off

Channel Vibrometer (connected to Vibrometer 1)

Direction: +Z

Range: 0V
Coupling: DC
Impedance: 1 MOhm
Differential Input:  Off
Quantity: Velocity
Calibration factor: 1 (m/s)/V
Signal Delay: 1.04e-6 s
Filter Type: High Pass
Quality: Middle

Cutoff Frequency 1: 200 Hz
Int/Diff Quantity: Velocity
Window: Rectangle
Signal Enhancement:  Active

Vibrometer 1

Controller: OFV-5000
Firmware version: 2.11
Tracking filter: Fast

Velocity output

Range: VD-03 1000 mm/s/V
Low pass filter: Off
High pass filter: 100 Hz

Frequency
Bandwidth: 1.5625 kHz
Bandwidth from: 7.8125 Hz
Bandwidth to: 1.5625 kHz

Signal Enhancement

Speckle Tracking: Active
Mode: Best
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Zona 3: :
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pentru diferite functii folosite

Burst Chirp Burst Random

Burst Chirp, 10V

~ Burst Random, 10V

‘

Y

.

Periodic Chirp

-

Pseudo Random

Sweep




Zona 1:

Puncte scanare : 95

Burst Chirp 5 V- prima incercare

Domain FFT
Signal
Vib Velocity.
Magritude
pmfs
LI T S

Components
Roat Component

Generator Functie

Type: NI 671x
Signal: Burst Chirp
Amplitude: 5V
Offset: ov

Start frequency: 100 Hz
End frequency: 700 Hz
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off
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Burst Chirp 5 V- a doua incercare

Generator Functie

Type: NI 671x
Signal: Burst Chirp
Amplitude: 5V
Offset: ov

Start frequency: 100 Hz
End frequency: 700 Hz
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off

Puncte scanare : 95

Domain FFT

Vib Velocity.

Root Component
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pmjs.
.
] 50 100

Components.

Root Component

Iy

® X

Frequency

Direction

789

+2



Zona 1:

Puncte scanare : 95

Burst Chirp 7,5V

Generator Functie

Type: NI 671x
Signal: Burst Chirp
Amplitude: 7.5V
Offset: ov

Start frequency: 100 Hz
End frequency: 700 Hz
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off

Domain FFT
Signal

ib Velocity.
Magritude
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Zona 1:

Puncte scanare : 95

Burst Chirp 10 V

Generator Functie

Type: NI 671x
Signal: Burst Chirp
Amplitude: oV
Offset: ov

Start frequency: 100 Hz
End frequency: 700 Hz
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off

Domain FFT
signal
Wib Yelocity
Magnitude
pmjs.
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Zona 1:

Burst Random

Generator Functie

Type:
Signal:
Amplitude:
Offset:

Burst start:
Burst length:

NI 671x
Burst Random
5V
ov
50 %
90 %

Multiple Channels: Off

Puncte scanare : 95

Domain FFT
Signal
Vib Velocity.
Magritude
pmjs.
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Root Component
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Zona 1:

Periodic Chirp

Generator Functie

Type:
Signal:
Amplitude:
Offset:

NI 671x
Periodic Chirp
5V
oV

Amplitude correction:

None

Multiple Channels: Off

Puncte scanare : 95

Domain

Signal

Magritude

.
20 30 0
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Components.

Frequency

78 He
Index 5
Scan Point Number s

Component Root Component:
B Magnitude

36.00 s
Scan: Optimal
W Geom.: Calculated from 2D
®  Focus: No Focus
o Interp. vald
Direction +Z
2D Point.
X 0.03311 m
Y: 0.10879 m
z: -1.00000 m
D: 1.00644 m

Domain FFT
Signal
i Velocity
Magritude
pmjs.
Components.
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Frequency

78 He
Index 5
Scan Point Number s

Component Root Component
B Magnitude

36.00 s
Scan: Optimal
W Geom.: Calculated from 2D
®  Focus: No Focus
o Interp. vald
Direction +Z
2D Point.
X 0.03311 m
Y: 0.10879 m
z: -1.00000 m
D: 1.00644 m



Zona 1:

Puncte scanare : 95

Pseudo Random

Dormain FFT Frequency Dormain FFT Frequency
Signal 78 H Sional Av
Vib Velocity. Direction +2 . Vbvehdty | Direction
Magnitude - Magnitude
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Components. Components.
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Type: NI 671x
Signal: Pseudo Random
Amplitude: 5V
Offset: ov
Amplitude correction:
None

Multiple Channels: Off




Zona 1:

Ramp

Generator Functie

Type: NI 671x
Signal: Ramp
Frequency: 10 kHz
Amplitude: 5V
Offset: ov
Multiple Channels: Off

Puncte scanare : 95

Domain FFT
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Vib Velocity.
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pmjs.
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Puncte scanare : 95

Domain FFT Frequency Domain FFT Frequency
Signal 799 & Signal A
Yib Velodity Direction +z Yib Velodity i Direction
Magritude - Magritude
s s &—x
— - — -
Components Components

Root Component Root Component

Generator Functie

Type: NI 671x
Signal: Sine
Frequency: 10 kHz
Amplitude: 5V
Offset: ov
Multiple Channels: Off




Zona 1:

Square

Generator Functie

Type: NI 671x
Signal: Square
Frequency: 10 kHz
Amplitude: 5V
Offset: ov

Multiple Channels: Off

Puncte scanare : 95
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Zona 1:

Sweep

Generator Functie

Type: NI 671x
Signal: Sweep
Amplitude: 5V
Offset: ov
Sweep type: Linear
Start frequency: 100 Hz
End frequency: 700 Hz
Sweep time: 300 ms

Multiple Channels: Off

Puncte scanare : 95

Domain FFT

Signal
Wib Velocity

Magritude
pmjs.
o 20 4 & @ 10

Components.
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Zona 1:

Puncte scanare : 95

Triangle

Domain FFT Frequency Domain FFT Frequency
Signal % he Signal AY

bhilisicaly Direction +z bhilisicaly Direction
Magnitude e Magnitude

s s -
o s o s
Components Components
Root Companent - Root Component

Generator Functie

Type: NI 671x
Signal: Triangle
Frequency: 10 kHz
Amplitude: 5V
Offset: ov
Multiple Channels: Off




Zona 2:

Burst Chirp

Generator Functie

Type: NI 671x
Signal: Burst Chirp
Amplitude: 5V
Offset: ov

Start frequency: 100 Hz
End frequency: 700 Hz
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off

Components.

Puncte scanare : 69
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Zona 2:

Burst Random

Generator Functie

Type: NI 671x
Signal: Burst
Random

Amplitude: 5V
Offset: ov
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off
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20 4 e

Components.

Puncte scanare : 69
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Zona 2:

Periodic Chirp

Generator Functie

Type:
Signal:
Amplitude:
Offset:

NI 671x
Periodic Chirp
5V
oV

Amplitude correction:

None

Multiple Channels: Off

Puncte scanare : 69
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Zona 2:

Puncte scanare : 69

Pseudo Random

Domain FFT Frequency Domain FFT Frequency
Signel 78 He Signal A(
Yib Velodity Direction +z . VbVeldty Direction
Magnitude L Magnitude
Liulp s &—>x
7 0 s s 7 0 s s

Root Component Root Component

Generator Functie

Type: NI 671x
Signal: Pseudo Random
Amplitude: 5V
Offset: ov
Amplitude correction:
None

Multiple Channels: Off




Zona 2:

Ramp

Generator Functie

Type: NI 671x
Signal: Ramp
Frequency: 10 kHz
Amplitude: 5V
Offset: oV

Multiple Channels: Off

Puncte scanare : 69
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Sine
Generator Functie
Type: NI 671x
Signal: Sine
Frequency: 10 kHz
Amplitude: 5V
Offset: ov

Multiple Channels:

Off

Puncte scanare : 69
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Zona 2:

Sine, 5kHz

Generator Functie

Type: NI 671x
Signal: Sine
Frequency: 5 kHz
Amplitude: 5V
Offset: ov

Multiple Channels: Off

Puncte scanare : 69
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Vib Velocity.
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Zona 2:

Puncte scanare : 69
Sine, 7,5V

Domain FFT Frequency Domain FFT

Frequency
Signal 78 e Signal Av
b Velociy i = b Velociy
Magnitude - Magnitude
s s ® X
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Root Companent > : 3 ; : g Root Component

Generator Functie

Type: NI 671x

Signal: Sine

Frequency: 10 kHz il
Amplitude: 7.5V

Offset: ov -

Multiple Channels: Off

Direction



Zona 2:

Puncte scanare : 69

Sine, 10V

Domain FFT Frequency Domain FFT

Frequency
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Root Companent % T AT} - - Root Component

Generator Functie

Type: NI 671x

Signal: Sine

Frequency: 10 kHz ——
Amplitude: oV .

Offset: ov E

Multiple Channels: Off




Zona 2:

Square

Generator Functie

Type: NI 671x
Signal: Square
Frequency: 10 kHz
Amplitude: 5V
Offset: ov

Multiple Channels: Off

Puncte scanare : 69

Domain FFT
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Zona 2:

Sweep

Generator Functie

Type: NI 671x
Signal: Sweep
Amplitude: 5V
Offset: ov

Sweep type: Linear
Start frequency: 100 Hz
End frequency: 700 Hz
Sweep time: 300 ms
Multiple Channels: Off

Puncte scanare : 69
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Zona 2:

Puncte scanare : 69

Triangle

Domain FFT Frequency Domain FFT Frequency
Signal 78 Hz Signal ﬁY
Wib Velocity Direction +z b Velocity. Direction
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/s i/ ® =X
o T es T o o5’ T
Components Components

Root Component. =T = — ; — 7 v , § PN %}? w Root Component.

Generator Functie

Type: NI 671x
Signal: Triangle
Frequency: 10 kHz
Amplitude: 5V
Offset: ov
Multiple Channels: Off
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Burst Chirp

Generator Functie

Type:

Signal:
Amplitude:
Offset:

Start frequency:
End frequency:
Burst start:
Burst length:

NI 671x
Burst Chirp
5V
oV
100 Hz
700 Hz
50 %
90 %

Multiple Channels: Off

Puncte scanare : 77
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Zona 3:

Puncte scanare

Burst Chirp, 10V

Generator Functie

Type: NI 671x
Signal: Burst Chirp
Amplitude: oV
Offset: ov

Start frequency: 100 Hz
End frequency: 700 Hz
Burst start: 50 %
Burst length: 90 %

Multiple Channels: Off
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Zona 3:

Puncte scanare : 77

Burst Random

Domain FFT

Generator Functie

Type:
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Offset:
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Burst start: 50 %
Burst length: 90 %
Multiple Channels: Off




Zona 3:

Puncte scanare : 77

Burst Random, 10V

Generator Functie

Type: NI 671x
Signal: Burst Random
Amplitude: oV
Offset: ov

Burst start: 50 %
Burst length: 90 %
Multiple Channels: Off
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Zona 3:

Periodic Chirp

Generator Functie

Type: NI 671x
Signal: Periodic Chirp
Amplitude: 5V
Offset: ov
Amplitude correction:

None

Multiple Channels: Off

Puncte scanare : 77
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Zona 3:

Puncte scanare : 77

Pseudo Random

Generator Functie

Type:
Signal:

NI 671x

Pseudo Random

Amplitude: 5V

Offset:

ov

Amplitude correction:

None

Multiple Channels:

off
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¥ib Velocity
Magritude
minfs
o os 1
Componerts
Root Component

Frequency

Direction

Domain

Signal

Magnitude

FFT

¥ib Velocity

mmfs

0 05

Components

1

Root Component

Frequency

Direction

789

+2



Zona 3:

Sweep

Generator Functie

Type:
Signal:
Amplitude:
Offset:
Sweep type:

Start frequency:
End frequency:

Sweep time:

NI 671x
Sweep
5V

ov

Multiple Channels:

Linear
100 Hz
700 Hz

300 ms

Off

Puncte scanare : 77
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