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Mounting an accelerometer to a vibrating object creates a vibrating system with its own resonant frequency known as the mounted resonant frequency.

The mounted resonant frequency will vary, depending on the method used to mount the accelerometer to the object and the state of contact.

In mounting the accelerometer to the object, the most important thing is to stik the sensor base to the surface of the object exactly.
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The ideal mounting method is to apply silicone grease to the finished surface, and
tighten the screw to the specified torque to maximize the performance of the
accelerometer. If silicone grease is not used, or if the finish of the surface where the
measurement is taken is rough, then the mounted resonant frequency will decrease.

E%ﬁ“ E E Adhesive mount

FIEFEDOIEE L H BT TRN—T LB/ A XDEBEZ DB ED
HNET

R A2y RIIINEE Y ERBEMPSBRMICHERTH0. /1ZXD
FEENKTHIED TEEY BIF I RASALTNERVEIE ISRV
EPEENET,

Non-insulated accelerometers may be affected by the ground loop noise. Since the
insulation stud electrically insulates the accelerometer from the sutface being measured,

the affects of the noise can be reduced. If the attachment condition is good, characteristics
close to those achieved in standard stud mount may be obtained.

77’*‘7 I‘ E E Magnetic holder mount

LR ETEIICEBRRITEELSSE BEEROEEN LTEXCEEIC
EVEREER B EN TEET,

If adhesion conditions are good when the sensor is mounted, then a performance similar
to that of standard stud mount can be achieved.
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This is a suitable method to temporarily mount the sensor when the vibration frequency
and amplitude are low. If the adhesion conditions are good, measurements of vibrations
around 10 kHz are possible.
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A magnetic holder may be used if the object being measured is made of a metal that
magnets will stick onto. This form of mount should only be used as a temporary means for
preliminary measurements; nevertheless, if the surface conditions of the object are good, a

performance can be achieved that is very close to that obtained by coating the surface with
silicone grease and mounting a sensor by a standard stud.
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This approach is used when there is no space to mount a stud or if the accelerometer
cannot be mounted. If a 100 mm stainless steel probe is used, the measurable range of
frequencies is 1 kHz or less. This method is quite practical for vibration measurement in the
lower frequencies.
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If excessive torque is applied when mounting the sensor, gluing shearing may occur
inside the sensor. Be sure to apply the correct torque.
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Mounting thread M3 M4 M5 | 10-32 | M6 M8
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If excessive force is applied to the connector and &
the point where the signal cable exits the sensor, or if \\
the signal cable is allowed to wiggle or vibrate R ¢ »
excessively then performance will be impaired. In
extreme cases, the cable may break or the

connector may be damaged. Be sure to fix the cable to
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the object being measured and make sure that x x o
ive force is not applied to the cable when in use.
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B Charge sensitivity (pC/m/s?)

When a force is applied to the piezoelectric element, a electric charge
accumulates. The value that expresses the quantity of the chatge is called the
charge sensitivity. Since the charge sensitivity is unaffected by the
capacitance load, sensitivity does not vary with changes in the length of the
cable. When charge sensitivity is used to measure vibration, a charge
amplifier is used. The charge amplifier converts charge into voltage.

BVoltage sensitivity (mV/m/s?)

The voltage sensitivity generally indicates the sensitivity of accelerometers
that have built-in amplifiers. In these types of sensor, there in an
amplifier inside the sensor, so the sensor outputs a voltage signal instead
of a charge signal. On the other hand, when an accelerometer that does
not have a built-in amplifier is used together with a voltage amplifier, the
vibration is measured by the voltage output, then this output is also called
the "voltage sensitivity." However, this later method is affected by the
cable capacitance shown in the following formula. As the cable length
increases, the sensitivity decreases, making this approach impractical.
V=Q/(Cd + Cc)

V: voltage sensitivity, Q: charge sensitivity, Cd: sensor capacitance,

Cc: cable capacitance

EMounted resonant frequency

Resonant phenomena occur at the boundatries of components. In the case
of piezoelectric accelerometers, resonance occurs chiefly at (D the detector
element and @ the sensor mountings (Mounted resonant frequency). In
other words, to measure vibration properly, you need to consider the
frequency being measured and the "frequency range" of the sensor. The
mounted resonant frequency in (2) above differs according to the state of
contact between the sensor and the surface being measured, and the
method of attachment. The relationship between the mounted resonant
frequency (fo) and the voltage sensitivity (Sv), the larger the voltage
sensitivity, the lower the mounted resonant frequency; however, since this
is influenced by both the structual designs of the sensor and the shape.

BFrequency response

The frequency response expresses the range of frequencies of vibrations
that the accelerometer is capable of measuring. Our accelerometers are
delivered together with a chart showing the frequency characteristics in
the range of 100 Hz to 60 kHz. Please note that the guaranteed range is 100
Hz to 15 kHz, due to the characteristics of the calibrating equipment.
Frequencies of 15 kHz or higher are used as reference data in checks for
mounted resonant frequencies or the diagnosis of other anomalies.

Lower cut-off frequency (fc) is determind by capacitance and amp's input
impedance.

BMaximum acceleration (measurement range)

The dynamic range of piezoelectric accelerometers is extremely wide, and
posses linearity up until the maximum acceleration that they can be used
to measure. The lower limit will down to theoretical noise level.
However, before the sensor output falls down, the limit is reached due to
the noise level of the measuring system and external noise. When
measuring low-level vibrations, it is important to maintain a high S/N
ratio across the entire measuring system.

For accelerometers that have built-in amplifiers, the maximum
acceleration that they can be used to measure depends on the maximum
output voltage of their internal amplifier, but be wary of saturation. For
example, even if the vibration is within the maximum measurable range,
the vibration which contains the resonance frequency component may
lead to saturation.

BEShock limit

Limit value against physical shocks

B Transverse sensitivity (Cross-talk)

Piezoelectric accelerometers generally have one axis that is the most
sensitive to acceleration; this is known as the main axis of sensitivity;
however, sensor has sensitivity on the other axis with a slight error during
manufacture. It called cross-talk. Generally, cross-talk is expressed as a
percentage of the maximum horizontal axial sensitivity with respect to the
main axis of sensitivity.

Minsulation resistance

Generally, @ in accelerometers (those without internal amp]ifiers) there is
insulation resistance between the output terminals. @In insulated
accelerometers, there is insulation resistance between the case and signal
ground. Insulation resistance between the output terminals is lowered by
humidity, and can influence the behavior and characteristics of the charge
amplifier. When the insulation resistance that occurs between the case
and signal ground of insulated accelerometers is low, the sensor is more easily
affected by ground loop noise.

B Sensitivity change with temperature

Generally, as the temperature increases, the charge sensitivity and the
capacitance of piezoelectric accelerometers increase, and the voltage
sensitivity decreases. The percentage change differs, depending on the
material used in the piezoelectric ceramics, and the composition of the
other components.

B Pyroelectric sensitivity (Transient temperature effects)
Since piezoelectric ceramics have the same composition as the elements
used in pyroelectric sensors (perovskite crystal), they produce an electtic
charge in response to changes in temperature; therefore care should be
taken when using piezoelectric accelerometers to measure several Hz or
less.

HMBase strain sensitivity
If an accelerometer's base is subjected to external stress, or if thetre are
bending mode strains in the surface that the sensor is attached to, then
the piezoelectric element mounting may be deformed, creating noise in
the form of an electric charge.

B Ground loop noise

Noise from the ground loop may occur if there are two or more earths in
the measuring system. This is caused by the slight potential differences
between the earths, which means that there is an earth current circulating
inside the measuring system. To eliminate this noise source, the system
must have only one earth. This can be achieved either by using insulated
accelerometers or using insulated studs.

B About weight of accelerometer
To prerent the vibration mode change of the measurement object, need
to select accelerometer weight less than 1/10 of the measurement object.



