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ACCELEROMETER – HOW IT WORKS
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The solution is
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2( ) sin( )t ty Y  The acceleration of the base is

Therefore
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As a general case, could be
expressed as a sum of several
harmonics as
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ACCELEROMETER – HOW IT WORKS
Single component:
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Multiple component:
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PIEZOELECTRIC ACCELEROMETER
The piezoelectric accelerometer is widely accepted as the best available transducer
for the absolute measurement of vibration. This is a direct result of these
properties

1. Usable over very wide grequency ranges.
2. Excellent linearity over a very wide dyamic range.
3. Acceleration signal can be electronically integragted to provide velocity and displacement data
4. Vibration measuments are possible in a wide range of environmental condition while still

maintaining excellent accuracy
5. Self-gerating so no external power supply is required
6. No moving parts hence extremely durable.
7. Extremely compact plus a high sensitivity to mass ratio.
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1. Spring
2. Seismic mass
3. Piezoelectric material
4. Cables
5. Case
6. Base
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NO DC!
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ACCELEROMETER PERFORMANCE IN PRACTICE
Delta Shear Design. This design gives a high
sensitivity-to-mass ratio compared to other
designs and has a relatively high resonance
frequncy and high isolation from base strains
and temperature transients. The excellent
overall characteristics of this design make it
ideal for both general purpose
accelerometers and more specialized types

Centre-mounted Compression design. This
design gives a moderately high sensitivity-to-
mass ratio. However, any dynamic changes in
the base such as bending or thermal
expansions can cause stresses in the
piezoelectric elements and hence erroneous
outputs. For these reasonos this type of
accelerometer is used for high level
measurements (i.e. shock measurements)
where the erroneous output is small
compared with the vibration signal. This
accelerometer is also used in the controlled
environment of accelerometer calibration.
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The accelerometer can be regarded as either a charge source or a voltage source.

2qa
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Charge sensitivity:

2va
mVS
ms


Voltage sensitivity:

The voltage produced by the accelerometer is divided between the accelerometer capacitance and
the cable capacitance. Hence a change in the cable capacitance, caused either by a different type of
cable and/or a change in the cable length, will cause a change in the voltage sensitivity. A sensitivity
recalibration will therefore be required.
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ACCELEROMETER PERFORMANCE IN PRACTICE

Manufacturer Brand name
Brüel & Kjær Deltatron
Dytran Instruments LIVM
Endevco Isotron
Kistler Instrument Corp. Piezotron
PCB Piezotronics Inc. ICP

Accelerometer manufacturers use different names for the pre-amplified version:
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When an accelerometer has acceleration applied at right
angles to ints mounting axis, there will still be some output
from the accelerometer. Ideally the transverse sentitivity of
an accelerometer should be zero, but in practice minute
irregularities in the piezoelectric element and in metla parts
prevent this.
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The maximum transverse sensitivity is usually below 4% of the
main axis sensitivity

Delta Shear design has only one transverse resonance. Other
shear designs may have two or more transverse resonances
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ACCELEROMETER PERFORMANCE IN PRACTICE

Suggested mounting:
1. Stud
2. Cyanoacraylate (epoxy adhesives)
3. Beeswax
4. Magnet

Not Suggested mounting:
1. Self-Adhesive
2. Probes
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ACCELEROMETER PERFORMANCE IN PRACTICE
When an accelerometer is mounted onto a vibrating specimen the increase in overall mass, combined
with a change in the local stiffness, will inevitably alter the dynamc propertis of the structure. These
changes are only significant if the accelerometer introduces an additional impedance of similar
magnitude to that possesed by the structure before the addition of the accelerometer.

As a general rule:
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