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Summary

This note describes the importance and setup of a keyphasor or tachometer signal for PROTOR Remote Monitoring Data Acquisition System (RMDAS) units. RMDAS units are provided with manual tachometer conditioning control. The note describes the control functions and there effect on the conditioned tachometer signal, it also describes the relationship between phase measurement and keyphasor triggering

The "Once Per Revolution" tachometer or keyphasor signal is of major importance to the PROTOR system as it provides the primary measurement of speed and hence state detection. It also provides the main phase reference. That is , all subsequent vibration measurement phase reading are referenced to the leading edge of this signal. Additionally this signal is also utilised by electronic circuitry with the PROTOR data acquisition chassis to produce a synchronous sampling clock signal for the digitisation of the vibration signals. This clock signal will ensure that a constant number of acquisition samples are captured around a single revolution of the unit and at the same angular positions around the shaft , irrespective of speed. That is, the sampling rate automatically changes with rotational speed. This ensures highly accurate amplitude and phase vibration measurements.

Tachometer Conditioning

The tachometer signal for PROTOR is typically derived from a shaft proximity or eddy current probe aligned to view a target on the shaft, either a notch, keyway or a lump on the shaft. The resultant analogue signal gives a constant output for most of the shaft revolution and a ‘blip’ when the notch or lump passes the probe. The PROTOR data acquisition chassis contains specific conditioning circuitry for analysing this type of signal and to produce a conditioned TTL signal, which may be used elsewhere within the system.

The tachometer conditioning circuit used in an RMDAS sub-system provides the following basic facilities:

· Opto-coupling,

· Health Indicator,

· AC coupling of input signal to allow for signals with large DC offsets,

· Trigger threshold controlled by potentiometer,

· Blanking control to avoid re-triggering,

· Slope control,

· Output sense control.

The input tacho signal is initially buffered and AC coupled to reduce the signal to its mean level.  In this way input signals with base levels in the range +/- 24V may be accommodated.  

A potentiometer on the card allows selection of the trigger threshold level, this potentiometer is usually brought out to the front panel of the chassis for easy access. This threshold level should be moved up or down until a suitable trigger threshold level is identified for the input signal. A link on the card or switch selects the required trigger slope, either the rising or falling edge of the signal. When the raw signal passes through the threshold level with the appropriate slope then a conditioned signal will be triggered. ON most RMDAS system an LED is provide which becomes lit when the signal is triggered.

A ‘blanking’ circuit  controls the width of the output TTL pulse and is also used to prevent further re-triggering during this period. The width of this pulse is controlled by another potentiometer. This potentiometer is usually only available on the card and will have been preset to accommodate the expected maximum speed of the machine.

Typically, if a raw tacho and the conditioned tacho were shown together on an oscilloscope the display would look similar to the following.
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In this case the trigger circuit is set to trigger off the negative slope of the raw tacho and at a voltage threshold of V volts. This is the ideal trigger position for an eddy probe type device as the leading edge has a negative slope , we also wish to set the voltage threshold about half way between it’s extremities well away from any noise or “ringing” an the raw tacho. This is best achieved by the following procedure when a good quality, stable tacho signal is applied to PROTOR.

· Turn the threshold pot for the tacho under test anti-clockwise to the end of its travel.

· Slowly turn the pot clockwise and note the position where the LED indicating triggering becomes lit.

· Continue turning the pot clockwise and note where the LED indicating triggering becomes unlit.

· Reposition the pot so that it lies mid-way between the two positions indicated above.

Note that the LED used for indicating a triggered signal only remains on during the high period of the conditioned tachometer signal. At typical running speeds ( i.e. 50 or 60Hz) then this LED will appear to be on continuously, however, at lower speeds it will appear to "blink" at a rate proportional to the rotational speed.

An incorrectly conditioned tachometer signal will result in a noisy speed measurement on PROTOR together with inaccuracies in harmonic amplitude and phase measurements.

Phase Measurements

Phase is defined as the amount the maximum peak of the vibration data lags or leads the trigger point. If we now display on our oscilloscope the conditioned tacho signal ( from the BNC on the front of the RMDAS rack ) together with a raw vibration signal we may see something similar to the following :






For this situation the phase reading for the channel being displayed will be X degrees. That is the phase measurement will be expressed as X degrees phase lag ( as the peak follows the trigger point by X degrees). Alternatively it could be expressed as (360-X) degrees phase lead. In this case the peak is approximately ¼ of a cycle or 90 degrees behind the trigger point and so this would yield a phase measurement of either 90 degrees phase lag or 270 degrees phase lead.

Note that selection of the correct slope or edge of the raw tachometer is important when related to phase measurements. If the incorrect, or non-leading, edge is selected then the phase reading will be in error by the width of the raw tachometer signal.
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