Response Equalisation

e Realtime Measurement Optimisation

e Flatten the Frequency Response

e Extend the Frequency Range

e The ideal sensor with a well defined linear response (sensitivity and
phase) regardless of frequency is the optimal design for any microphone
or accelerometer.

e In the real world however Piezo-Electric ceramic

materials exhibit a change in sensitivity as a function of frequency,
manufacturing tolerances affect response and resonance frequency.
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Response Equalisation

e Response Equalisation is a new technique that allows you to flatten
and stretch the frequency response of microphones,
accelerometers and couplers in real time.

e Response Equalisation is done by filtering the time signal of a
transducer by the inverse of the frequency response.

e Response Equalisation can be added to any transducer with a well
specified frequency response either manually stored or automatically
Imported from any accelerometer from Briel & Kjaer with TEDS in the
PULSE analyzer system from Briel & Kjeer.
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Response Equalisation

Benefits achieved:

More accurate measurements

Wider usable frequency range

Use of the same transducer for more applications
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Accelerometer Calibration

e Individual Frequency
Response with
1600 Line Resolution
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Accelerometer Calibration

All Bruel & Kjeer Accelerometers are delivered with individual
Sensitivity and the Parameters:

Resonance frequency, Q-factor

upper & lower frequency limit and amplitude correction/slope, which
are required to generate the response equalisation.

The values are calculated, best fit, based on the individual

frequency response, 1600 line resolution, of the accelerometer.
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Accelerometer Amplitude Response

Acceler ometer Uoltage Sensitivity (Sv)

Ref. Sensitivity @ 160Hz: 48.33 mU/(m/s )
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Accelerometer Phase Response

Acceler ometer Phase Response (Uoltage) /RN
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Accelerometer Calibration
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Accelerometer Calibration Chart

Calibration Chart for B
DeltaTron® Accelerometer K
Type 4507 B 006 —

43141 Briiel & Kja

Serial No.: 2.
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Accelerometer Calibration Chart 4524B

Calibration Chart for
Triaxial DeltaTron® Accelerometer
Type 4524B

Serial No.: 300396

K

Bruel & Kjaer
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Useful upper Frequency limit

Output
B
i

Input

ACC.
ms<{q)

f fo Frequency

Useful upper frequency limit for an accelerometer is
typically 0.3f,
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Mounting resonance frequency
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Response Equalisation — REg-X — How it works
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REg-X with Accelerometers — example

Measurement example — 4507 mounted with grease
Resonance frequency = 19 kHz

+10% at 6.1 kHz without REQ-X

+10% at 9.6 kHz with REg-X

0 | Hriel & Blaw ol Cursor values
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Accelerometers using Response Equalisation

Type Mounting Specification Not Equalised
+10% Equalised
4507 Metal clip 6 kHz 6.8 kHz 12 kHz
\ﬁ, Grease 6 kHz 6.5 kHz 10 kHz
| Plastic clip 3 kHz 4.5 kHz 5.5 kHz
4513 = Stud 10 kHz 14 kHz >22 kHz
% | Grease 10 kHz 14 kHz 20.5 kHz
4524 l}g Metal clip 5.5 kHz 7.7 kHz 12.5 kHz
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Advantages of Response Equalisation

e Advantages of Equalisation for Piezoelectric Accelerometers

e Equalise the frequency response and improve the accuracy by a
factor 2

e Equalise the frequency response and extend the upper frequency
limit £10% from 0.3 fO to 0.5 fO, for uniaxial accelerometers stud
mounted the effect is typically >0.6 fO
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Conclusion

The benefits of Response Equalization are as follows:

It expands the use of new and existing transducers
It improves the accuracy of the measurements

It extends the frequency of transducers

It works in real-time, thus any measurement and analysis will

benefit from this.
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