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What Does Cherenkov s OMA Look Like?
e

> Pawel Cherenkov

» Cherenkov-Telescope

» OMA — Operational Modal Analysis

Berlin-
Adlershof

o Eigenfrequencies
o Modal Damping
o0 Mode Shapes

m Mode Shape Eigenfrequency in Hz [ Damping in %

0 FEA OMA OMA
Telescope-Head-Yaw 1,549 0,778 6,917
n Telescope-Head-Pitch 2,052 1,135 11,243
IR Telescope-Head-Roll 2,765 2,293 0,975
2

What Does Cherenkov's OMA Look Like?
Torsten Schneider



Agenda ‘ﬁ'

» Background/ Project
» Condition Monitoring
» Modal Analysis/ Operational Modal Analysis
» Measurement Setup

» Cherenkov's OMA
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Project AN,
J e

Astiophysics . .

Cooperation
» Deutsche Elektronen-Synchrotron DESY
Zeuthen (Helmholtz Association of

German Research Centres)
* Young Scientist Research Group for
Structural Dynamics Optimization

(ESF+Brbg.)
* Monitoring: Structure + Drive System
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Background: Cherenkov Telescope Array (CTA) ‘ﬁ'
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Monitoring /‘_

Condition... ¥

Monitoring
* Acquire measurement d —
* Trend analysis iy —>
Structure Drive D . b )
. Load . Gears |agnost|cs P agssll] . 2
e  Connections * Bearing e Utilizes measurement data =
e Cracks . e Detect and evaluate damages

Prognostics
e Utilizes measurement data AND models \_
e Forecast of remaining lifetime

 Machines — Condition Monitoring

e Structures — Structural Health Monitoring
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Monitoring AR

Alternatives: use until break down; preventive maintenance
Advantages: condition based maintenance possible

o Use full life time of components

* Unnecessary dismantling is avoided

 Consequential damages are mostly excluded

* Prognosis is possible

1 — Start
2 — End of initial time

Disadvantages: Costs = R
- —~J] 3 —Rise of amplitude 5
* Plannmg qg Q1 4-Condition based maintenance /
e Sensors :gi-’ 5 — Expected damage 4
c
 Measurements z 8 .
« Analysis 2 5
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o =
o
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Modal Analysis
/_
= + > + E + ... ;i
A o / %
Real Mode Mode Mode Mode
vibration 1 2 3 n
Modal Analysis Operational Modal Analysis (OMA)
! ? ! ! ?
Answer= Structure x Excitation Answer = Structure x-Execitation
| . = g, Mathematics

Frequency Response Function Statistics

Mathematics l Model

oEigenfrequencies o Eigenfrequencies
oModal Damping oModal Damping
oMode shapes oMode shapes
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Operational Modal Analysis (OMA) aR:

e Think!

e Simulation (e.g. Finite Element Analysis)

« Define measurement grid and parameter
 Measurement

« Analysis incl. Validation

e Eigenfrequencies, Damping, Mode Shapes
e Evaluation of results

- Condition monitoring

, 7 “.':,.’
Erfttal Bridge «ue
Kdln-Aachen =

Germany 4%

5,2 Hz
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Cherenkov-OMA Setup it

Sensor 11b Five 2-axiIs

— E Sensors

— >

Sensor cp
>ensoryr Sensors - capacitive
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Cherenkov's OMA: Results
e

40

dBin Hz . W | N

0 2 4 6 8 10
Frequency in Hz

m Mode Shape Eigenfrequency in Hz| Damping in %
FEA OMA OMA

1,549 0,778 6,917
2,052 1,135 11,243
2,765 2,293 0,975
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Mode 1: Yaw ‘ﬁ'
e

FEA OMA

Selected channel: 115 X
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Mode 2: Pitch ‘ﬁ'
e

FEA OMA

Saleeted hannet: 11k X
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Mode 3: Roll ‘ﬁ'
e

Sebectod cluanmel: 110X
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Further Work ‘ﬁ'
e

CTA Condition

Monitoring System

Continuous
Measurements
Trends
Establish data Alarm values
base Condition index

Analysis
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Thank you for your attention.
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