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DynNAMIC OUTPUT ACCELEROMETERS VS. 4-20 MA ACCELEROMETERS EXPLAINED

Choosing the best style of accelerometer for a specific application is a common
consideration facing vibration analysts.

In particular, determining whether to use a Dynamic Output Accelerometer or a 4-20
mA Output Accelerometer is frequent decision that must be made by analysts. While
these two styles of accelerometers share some similarities, they also have basic
differences and cannot be used interchangeably.

SIMILARITIES AND DIFFERENCES

Both Dynamic Output Accelerometers and 4-20 mA Output Accelerometers
frequently have the identical form factor and electrical connection. The internal
sensing elements are also nearly identical.

The main difference between these accelerometers is in the way the processor and
internal amplifier process and output the vibration signal affecting the sensor.
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UNDERSTANDING DYNAMIC OUTPUT ACCELEROMETERS

Dynamic vibration accelerometers output an AC voltage riding on a DC bias voltage.
The raw output is usually called the time waveform and contains all the information
required for a data analyzer or computer to perform a Fast Fourier Transformer, a
mathematical operation that breaks the time waveform down into its frequency based
components, as illustrated in the following graphs, and is output as a spectrum.

While valuable as a diagnostic tool, time waveform and spectra are not used by most
PLC, DCS, or SCADA type systems. This means the Dynamic Output Accelerometer is
not well suited for use as a continuous monitoring tool without a specialized system
or processor unit to modify the signal.

0.02 |- (a)

Amplitude of
sn(t) (mm/s?)
o

-0.02 . -
| l I | | I ! | |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Time (s)

(b)

:A*JJJM

0 500 1,000 1,500 2,000 2,500
Frequency (Hz)

1

Amplitude of

%

E ------------- J/ figure (c)
E |

'

—~ |

LL

—'

c {11

S Ll |

x 10°

(c)
|

0.5 | ' | | I N
i ‘ » I‘I IJ'

i | '
f I | B! I\ | f 1 WAl | TEW W
1] L LR N T _’__,‘__‘_‘, h_.:’_‘l'- ,I.-\'I[‘ b LA - L e # YN F}J‘__, e T . u-.'l‘
0 50 100 150 200 250 300 350 400 450 500

Frequency (Hz)

Amplitude of
sn(F) (mm/s?)

PICTURED ABOVE:
A typical plot from a dynamic analyzer of the output from a dynamic accelerometer.
The top plot (a) is the raw output of the sensor called the time waveform.
The middle plot (b) is an FFT spectrum in which the data analyzer has performed a Fast Fourier Transformation to
break the time waveform into its component frequencies.
This information is expanded in the lower plot (c) to focus on frequencies of interest in diagnosing vibration
problems which can be used to determine what component of the machine might be deteriorating.
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UNDERSTANDING 4-20 mA OUTPUT / LOOP POWER ACCELEROMETERS
4-20 mA or Loop Power Accelerometers output the same signal sent by the same
sensing element, but in a different way.

Loop Power Accelerometers start by selecting only the portion of the time waveform
within a frequency band which is selected at the time of manufacturing. This band
will generally eliminate the very high and very low frequencies which are usually less
likely to be problem areas.

After eliminating the unwanted frequencies, the remainder of the data from the time
waveform is aggregated into an overall number proportional to the full scale of the
accelerometer, which is also selected at the time of manufacture.

As a machine bearing or gear box becomes worn, the surfaces deteriorate and cause
vibrations to increase. These increases cause an increase in the overall vibration
output of the accelerometer, and a vibration analyst can be sent out to troubleshoot
the problem before it causes a shutdown.

Unlike Dynamic Output Accelerometers, Loop Power Accelerometer signals cannot
be broken down into their frequency components, as some of the information from
the time waveform has been stripped away from the signal prior to its being passed
along to the monitoring system.
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Typical type of information provided by a 4-20 mA output accelerometer, with slight fluctuations probably based
on the process and larger changes at particular points.
Note the red line, which is the alarm point.
Once overall vibration levels pass the red line, an alarm or shutdown would be triggered.




DynNAMIC OUTPUT ACCELEROMETERS VS. 4-20 MA ACCELEROMETERS EXPLAINED

CTCistheworldleaderinthe designand manufacture ofindustrialaccelerometers,
piezo velocity transducers, 4-20 mA vibration sensors, and proximity probes as
well as all related mounting hardware, cabling, and junction boxes. Our products
enable efficient vibration monitoring for predictive maintenance in a wide variety
of industries. Industries served include cement, mining, petrochemical, food &
beverage, auto, steel, wind, paper & pulp, power generation, water & wastewater
treatment, pharmaceutical, hospitals, bottling, and more. Our mission is to offer
the widest variety of accelerometers and vibration hardware products, which are
compatible with data collectors and online monitoring systems, as well as the
tools for installation.

The CTC product line features vibration analysis
<< >> hardware for heavy industry.

All CTC products are backed by our unconditional,

lifetime warranty. If any CTC product should ever fail,

we will repair or replace it at no charge.

o : The PRO line offers the industry’s most reliable
l 7 proximity probe sets.

EMS
PROXIMITY PROBE SYST

All PRO products are backed by a lifetime warranty

on materials and workmanship. PRO will repair or
replace any of our products as long as the product was
not subjected to misuse, neglect, natural disasters,
improper installation, or modification.

All stock products may be returned for a 25% restocking fee if returned in new
and unused condition within 90 days of shipment. Built-to-order and private-label
products qualify for a 50% refund if returned in new and unused condition within
90 days of shipment. Custom products are quoted and built specifically to the
requirements of the customer, which may include completely custom product
design or private-labeled versions of standard products for OEM customers.
Custom products are non-cancelable, non-returnable, and non-refundable.




