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Fast Fourier Transforms (FFT): A computer (or microprocessor) procedure for
calculating discrete frequency components from sampled time data. A special case of
the discrete Fourier transform is where the number of samples is constrained to a
power of 2.

Forced Vibration: The oscillation of a system under the action of a forcing function.
Typically, forced vibration occurs at the frequency of the exciting force.

Free Vibration: Vibration of a mechanical system following an initial force - typically,
at one or more natural frequencies,

Frequency: The repetition rate of a periodic event, usually expressed in cycles per
second (Hz), revolutions per minute (rpm), or multiples of rotational speed (orders).
Orders are commonly referred to as 1x for rotational speed, 2x for twice rotational
speed, etc.

Frequency Response: The amplitude and phase response characteristics of a system.
Fundamental Frequency: The first frequency in a series of harmonic frequencies. For
example, the orders of shaft turning speed occur at harmonics (integer multiples) of
shaft running speed.

G (or g): A unit of acceleration, commonly used with the English system of units; 1 g
represents the acceleration due to gravity at sea level and is approximately equal to
9.806 m/s’.

Harmonic: An integer multiple of a Fundamental Frequency.

Hertz (Hz): The unit of frequency represented by cycles per second.

High-Pass-Filter: A filter with a transmission band starting at a lower cut-off
frequency and extending to (theoretically) infinite frequency.

Journal: Specific portions of the shaft surface from which rotor-applied loads are
transmitted to bearing supports.

Key phasor: A signal used in rotating machinery measurements, generated by a
transducer observing a once-per-revolution event. The key phasor signal is used in

phase measurements for analysis and balancing.

Low-Pass Filter: A filter whose transmission band extends from dc to an upper cut-
off frequency.

Natural Frequency: The natural frequency of free vibration of a system. The
frequency at which an undamped system with a single degree of freedom will oscillate

upon momentary displacement from its rest position.

Period: The time required for a complete oscillation or for a single cycle of events.
The reciprocal of frequency.
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Phase: A measurement of the timing relationship between two or more signals, or
between a specific vibration component and a once-per-revolution event.

Phase Angle: The angular measurement from the leading edge of the vibration
component to the following positive peak of the 1x vibration component.

Piezo-electric: Any material which provides a convergence of mechanical and
electrical energy. If mechanical stresses are applied on two opposite faces of a
piezoelectric crystal, electrical charges appear on some other pair of faces.

Probe Orientation: The angular relationship of a transducer with respect to bearing
housing, shaft etc. Normally given as a polar co-ordinate (e.g., O = top, vertical; 90 =
right, horizontal; 180 = bottom, vertical; 270 = left, horizontal).

Radial: A direction on a machine which is perpendicular to the shaft centre line.
Usually refers to the direction of shaft or casing motion or measurement.

Resolution: The smallest change in applied stimulus that will produce a detectable
change in the instrument output.

Resonance: The condition of vibration amplitude response caused by a corresponding
system sensitivity to a particular forcing frequency.

Root-Mean-Square: Square root of the arithmetical average of a set of squared
instantaneous values. RMS is the closest approximation of total energy of a vibration
spectrum.

RS232: A serial, asynchronous communications standard; a type designated for cables
which are used to connect communications ports on a computer with other digital
devices such as digital analyzers, printers and modems.

Side band: A frequency component which represents the effect of modulation on a
signal. If a modulated signal has more than one component, each component will
show side bands. A side band is spaced off from the frequency of the modulated signal
by an amount equal to the modulating frequency. If the modulating signal has multiple
components or if there are frequency modulations, the side band pattern may be very
complicated including sum and difference frequencies between the side band
component frequencies (intermodulation effects).

Signal Conditioner: A device placed between a signal source (e.g. transducer) and a
readout instrument to change the signal. Examples: attenuators, preamplifiers, signal
convertors and filters.

Signature (FFT): Term usually applied to the vibration frequency spectrum unique to
a particular machine or machine component, system, or subsystem at a specific location
and point of time.

Sleeve Bearings: A bearing which supports the shaft on a thin film of oil. The fluid-
film layer may be generated by journal rotation (hydrodynamic bearing) or by
externally applied pressure (hydrostatic bearing).
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Spectrum: The frequency domain representation of a signal. In practical
measurements, the spectrum is usually displayed as a plot of magnitude against
frequency over a limited frequency range.

Spectrum Plot: An XY plot in which the X-axis represents vibration frequency and
the Y-axis represents vibration amplitude.

Subharmonic: Sinusoidal quantity of a frequency which is an integral submultiple of a
fundamental frequency.

Subsynchronous: Component of a vibration signal that is less than the fundamental
(1x) running speed of the shaft.

Supersynchronous: Component of a vibration signal that has a frequency greater than
the fundamental (1x) shaft running speed.

Synchronous: Vibration frequency components that vary in direct proportion to
changes in the fundamental (1x) rotative speed.

Threshold: The smallest change in the measured variable that will result in a
measurable change in an output signal. See Dynamic Range.

Transducer: A device for transmitting the magnitude of one quantity into another
quantity. The second quantity often has dimensions different from the first and serves
as the source of a useful signal. Vibration transducers convert mechanical motion into
a proportional electronic signal.

Vibration: The oscillary motion of a mechanical system about a mean position.

Wear Particle Analysis: A predictive maintenance technique that uses the metallic
particles in lubricating oil to determine machine condition.

Zoom: A frequency analysis at higher resolution than the base band spectrum over a
limited frequency span in order to see more detail.
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