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Appendix 1: 
Methods for calculating the overall vibration value
There are multiple methods available for calculating the overall value 
of a vibration signal.

The key differences are:

• Peak vs. RMS
• Time domain vs. frequency domain
• Units: Acceleration vs. velocity vs. displacement

Peak vs. RMS
Overall vibration can be expressed as either a peak or an RMS value. 
The peak value is simply defined as the absolute value of the highest 
magnitude peak above or below the origin in a time domain signal. 
In the time waveform show below the peak value is approximately 
4,0 because the highest peak is 4,0 units away from the origin. The 
RMS value, by contrast, is calculated using all of the values in the 
time waveform according to the following formula: 

RMS - √½ΣΣx2(t)

where x(t) are the individual values of the time series data

Time Domain vs. Frequency Domain 
The RMS value of a vibration signal can actually be calculated in the 
time domain or the frequency domain. The equation above shows 
how to calculate in the time domain. Parseval’s theorem guarantees 
that we would obtain the same exact value if we calculated the RMS 
value in the frequency domain as follows: 

RMS - √½ΣΣx2(t) - √1ΣI X(f) ΣI 2

            n 2

where X(f) is simply the fourier transform of the time series signal x(t).

Units: Acceleration vs. velocity vs. displacement
The overall vibration can also be expressed in different units: Accel-
eration [most commonly expressed in g’s], Velocity [most commonly 
expressed in or ], or Displacement [most commonly expressed in 
mils (i.e. thousandths of an inch) or μm (micro-meters)]. By defini-
tion, accelerometers collect time series data in acceleration units. 
Therefore, accelerometer time series data must be integrated once 
prior to calculating the overall velocity value, and then again prior to 
calculating the overall displacement value. Other sensors are avail-
able that collect data directly in velocity units (e.g. velocity coils) or 
in displacement units (e.g. proximity probes), but the Fluke 805 and 
810 exclusively use accelerometers.

In summary, when performing overall vibration analysis, always 
be careful to utilise the same calculation method (peak vs. RMS) and 
units (acceleration vs. velocity vs. displacement) when comparing 
two values.

 
Appendix 2: 
CF+ technical description

CF+ = oc1 Peak + oc2 RMS + oc3

      
Here is an example graph that shows ordinary crest factor varying 
from 3 to 7 and back to 4 as bearing wear worsens, whereas CF+ 
increases steadily from 3 to 12 as the bearing damage worsens.
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