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Definition

Automatic shock detection filter
and algorithm providing a warning at a very early stage
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Why the Shock Finder?
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Limitations of analysis in the frequency domain

Not adapted to variable speed machines (need stable regime)

Not adapted to low speed components (low energy

phenomenon)

Diagnosis limitations:

= Modulation vs. periodic shocks: same pattern on the spectra!
= Multiple pits on a bearing: only 1 harmonic family
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Low speed shafts: Hidden shocks

That is what you see !

Normal vibrations

Non stationary vibrations
(what you want to detect)
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Low speed shafts: Limitations of manual time waveform analysis

Raw signal 2000Hz high-pass filtering
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Low speed shafts: Automatic shock detection with SFI
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Shock Finder
How does it work?
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1 — Time waveform acquisition

Detection of abnormal periodic shocks: Need to capture several
rotations

Sampling frequency: > 2.4 max frequency signal (Shannon)
# of shocks periodicity!!
Bearing defect = up to 10kHz analysis = 25,6 KHz sampling frequency

Structural
Resonance
frequency
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2 — Automatic filter definition with a spectral Kurtosis
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3 — Filtering of the signhal: Remove the normal vibration

Kurtosis Spectral
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4 — Shock counting & alarm (MVX)

SFI Alarm validation period

< o
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Measurement 1 2 3 n
Time ' ‘ '
=
Number 0 2 0 4 2 0 4 2 11 4 11
of shocks
SFI Flags 0 0 0 0 0 0 0 0 1 0 1

SFI Alarm is validated depending on:

The total number of flags that occurred during the alarm validation period

Shock Finder
The number of flags raised in_a successive way during the alarm validation

period
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Shock Finder
How to use It?
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1. SFI Filter as a diagnosis tool in Vibgraph
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2. SFl Indicator as early fault detection indicator
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3. SFl as diagnosis tool in complement to other techniques

Good complement to classic techniques (Envelope, Kurtosis...)
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Shock Finder
Few examples
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Wind Turbine (MVX) - Main Bearing Defect (1/4)
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Wind Turbine (MVX) - Main Bearing Defect (2/4)
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Wind Turbine (MVX) - Main Bearing Defect (3/4)
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Wind Turbine (MVX) - Main Bearing Defect (4/4)
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Wind Turbine (MVX) — Gear defect

Shocks corresponding to inner ring defect on gearbox
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Hydro Turbine (MVX)

When trash builds up in front of the water inlet it causes  Time signal
the flow to be nonsymetric, and the gearbox becomes

out of alignment. This causes the impacts.

The High Speed Planet Passage frequency is 16.1 Hz

255339 3.83533 511388 ”

Hz and that is the repetition rate of the impacts.
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Laminating machine (MVX

Bearing defect
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Measurement on a train gearbox (Vibgraph filter)
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Shock Finder
Conclusion
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Shock Finder: The benefits

Reliable detection for low speed and variable process (speed, load)
Reliable detection in the low frequency domain (gears)
Easy to use: No need to define filters parameters

Cost effective installation:

- Use of standard accelerometer
= Only one sensor for both unbalance phenomena and ball bearing defect
= No need for phase measurement with a tachometer

A big + for diagnosis purposes: easy confirmation of the results shown by classic

techniques (Envelope, Kurtosis...)
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