PROTOR Tutorial : Historic Shaft Orbit Displays

Don Davies. Prosig Ltd.  February 2000

Summary

It is possible to produce an orbit display within PROTOR for two perpendicularly mounted shaft proximity probes.  Orbits provide useful information for the vibration engineer when investigating unbalance, as the balance condition deteriorates the size and sometimes shape of the orbit grow until the peak-peak amplitude reasches unacceptable limits. A orbit may be displayed as a real-time display in Operator for from logged data using Historic. Both functions provide facilities for resolving vibration into the horizontal and vertical planes when it is not physically possible to mount the transducers at these positions. It is also possible to control which harmonics of the vibration are to be included within the display. This note provides some information on producing an orbit display specifically from within the Historic module.

Display Selection

A display of the most recently selected data may be displayed in Orbit form by selection of the SHAFT display option. The SHAFT display option allows the display of either Orbit data or Gap data. The Gap display is described in the following section.  When viewing the Orbit display you may switch between the Gap and Orbit displays using the toggle buttons.

Data Selection

The orbit display assumes data selection is based on a Time Range selection and uses the most recent data from the current Time Range selection. When viewing the Orbit display you may use the scroll forward ( > and >> ) buttons and the scroll back ( < and <<) buttons to move through the logged data. The number of samples moved by the small scroll buttons ( < and > ) and the large scroll buttons (<< and >> ) is defined on the Orbit Setup menu and are set to 1 sample and 10 samples by default.

Channel Selection

Click on the Y and X buttons to select which channels are to be displayed against each other. If you select the channel associated with the Y axis first then if this channel has an associate channel setup in the configuration then this channel will be automatically selected as the X axis. This ensures that perpendicular channels are selected. If , however , you wish to select a completely different channel for the X axis then you may do so by clicking on the X axis button.

Scales

The scales of the display may be changed using the scales buttons. On entry to the display a suitable scale for the type of transducer is selected by default. Use the Scale Up button ( ^ ) to make the orbit display larger. This reduces the range of both the X and Y axes by a factor of 2. Use the Scale Down ( v ) button to reduce the size of the orbit display by increasing the axis range by a factor of 2. To manually set the minimum and maximum values of the X and Y axes select the Scales button and a menu will be presented for you to input the values.  Alternatively select the Auto option and the display will be autoscaled.

Order Inclusion

The displayed orbit is created by including selected orders within the time domain signals for the X and Y channels. By default all measured orders are included. Click on the order toggle buttons to select or deselect orders for inclusion.

The following figure shows a typical orbit display.
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Figure HISTORBIT1.  Historical Orbit

Phase Marker

The first point on the orbit represents he phase reference position is highlighted by a small circle.  There is a gap between the last point on the orbit and the first point to indicate direction.

Orientation

In cases where the transducers are not mounted horizontally and vertically the configuration provides the orientation angles to transpose a pair of channels on the vertical and horizontal axes. By default the channels displayed do not have this transposition applied. The direction of horizontal and vertical are shown by the indicators to the right of the display.  If the orientation transposition is turned on then the display is redrawn with vertical upward and horizontal to the right.

The following display shows the same data as in Figure HISTORBIT1 but with the transposition applied.
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Figure HISTORBIT2.  Orientation Applied

Orbit Overlays

On entry to the orbit display Single Shot mode is selected. This means that each time new data is selected using the scroll buttons the display is cleared and the new orbit displayed. If you wish to see how the orbit changes from sample to sample then select the Overlay option and any new orbits will be displayed on top of the initial orbit.
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Figure HISTORBIT3.  Orbit Overlay

