EXTERNAL ROTARY TABLE

Definition

An “external” rotary table is one that is implemented externally to the machine controller.  The machine controller (for the XYZ axis motion, etc.) is not aware of the existence of the rotary table and therefore PC-DMIS must communicate to the rotary table controller separately through an additional comm port. The external rotary table support is implemented in a generic manner inside PC-DMIS and is not dependent on any particular machine interface.

Accuracy Issues

In order for measurements to be accurate during a DCC measurement sequence, the angular table position must remain stationary in between commanded movements. In the more common “non-external” implementation of a rotary table the machine controller handles reading the table position and when a probe trigger occurs it latches the position of the table as well as the XYZ position and returns all that information. Therefore PC-DMIS knows the actual table position that corresponded to the XYZ coordinates. If the table has a tendency to drift slightly before the next probe trigger occurs it doesn’t cause a problem since the machine controller will be returning the new table position along with the new XYZ coordinates.

With an external rotary table the machine controller is unaware of the presence of a rotary table and therefore no real-time latching of the table position takes place when a probe trigger occurs. In terms of real-time machine controls there is a substantial delay between when a probe trigger occurs and when PC-DMIS could get a reading of the table position. When the probe trigger occurs the machine controller must send the XYZ result to PC-DMIS over a communications channel (usually a serial port), PC-DMIS must recognize that event and read the values and would then have to send a position request to the rotary table controller over a different communications channel and wait for its response. Any table drift during that interval would result in a perceived table position that is not the true position at the time the XYZ positions were recorded. This will cause inaccurate measurement results and there is no way to correct for that.

Due to the above concern, PC-DMIS assumes that the table position remains stable between commanded moves. When PC-DMIS commands the external rotary table to move to a given position it waits for a response before proceeding. The rotary table controller should not respond until the table position is stable and then it should respond with the actual position. This position can be slightly different from the requested position with no impact on accuracy of the measurements as long as the controller responds with the actual position and that position does not change until a new movement request is made.

Supported Table Types

The following type(s) of external rotary tables are supported:

AllenBradley

Options in the PCDLRN.INI File

The following options are available and must be input in the [Option] section of the PCDLRN.INI file. Note that some options may not apply to all table types.  See the section on table type specific notes for deviations.

· ExternalRotabType=AllenBradley – Identifies the type of external rotary table. See the following section for the list of supported types.  There is no built in default for the type so it must be explicitly input.
· ExternalRotabReverse=1 – Specifies whether or not to reverse the table’s native direction of rotation in terms of + vs. - position. Set to 0 for NO, or 1 for YES. Default is 1. Internally PC-DMIS assumes that positive rotation is counter-clockwise. In other words, a position of +10 degrees represents 10 degrees of counter-clockwise rotation from the 0 position while a position of –10 represents 10 degrees of clockwise rotation from 0. If the table natively uses the same convention set this to 0. Otherwise set it to 1.
· ExternalRotabToolOnTable=0 – (V3.0 or older only of PC-DMIS.  V3.1 and higher do not use this) Specifies whether or not the artifact (i.e. tool) used to qualify probe tips is mounted on the rotary table. Set to 0 for NO, or 1 for YES. Default is 0. If yes, it allows you to select the “no the tool has not been moved” option when qualifying a new probe tip, even if the table has been rotated to a new position since the last qualification was done, as long as the rotary table hasn’t been re-calibrated and the tools physical location on the table has not changed.
· ExternalRotabMoveMinDelta=0. 5 – Establishes a threshold below which a table movement request will be ignored. Default is 0. 5 (i.e. half a degree). This is a positive real number and represents the minimum allowed magnitude of the difference between the current table position and the new requested position.
· ExternalRotabProtocol=COM3 9600  N,8,1 – Sets the communications protocol for the serial connection to the rotary table controller. Specifies the comm port, baud rate, parity, data bits and stop bits settings. Default is COM3 9600 N,8,1.
· ExternalRotabPollComm=0 – Specifies whether or not to poll the communications port on a periodic basis to see if characters have arrived. Set to 0 for NO, or 1 for YES. Default is 0. Normally you should leave this set to 0. Only set it to 1 if you suspect communications errors due to PC-DMIS missing characters.
· ExternalRotabInitTimeout=5.0 – Specifies a timeout (floating point number in seconds) for response to the initial attempt to communicate with the table when PC-DMIS is started. Default is 5.0. A value of 0.0 disables this timeout. If the timeout occurs, the user will be prompted as to whether or not to try resending the command for which the response was not received within the allowed time.
· ExternalRotabStatusTimeout=2.0 – Specifies a timeout (floating point number in seconds) for response to the request for table position/status. Default is 2.0. A value of 0.0 disables this timeout. If the timeout occurs, and if the value of ExternalRotabStatusAutoRetries has been exceeded, the user will be prompted as to whether or not to try resending the command for which the response was not received within the allowed time.
· ExternalRotabMoveTimeout=0.0 – Specifies a timeout (floating point number in seconds) for response to a requested table move. Default is 0.0 (i.e. no timeout). A value of 0.0 disables this timeout. If the timeout occurs, the user will be prompted as to whether or not to try resending the command for which the response was not received within the allowed time.
· ExternalRotabStopTimeout=10.0 – Specifies a timeout (floating point number in seconds) for response to a stop motion request. Default is 10.0. A value of 0.0 disables this timeout. If the timeout occurs, the user will be prompted as to whether or not to try resending the command for which the response was not received within the allowed time.
· ExternalRotabStatusAutoRetries=1 – An integer number of times a status request should automatically be retried in the event of a timeout before the user is prompted. Default is 1. This always applies to the status timeout and may apply to the init timeout if it was a status command that timed out on the initial communication attempt. It specifically does not apply to a move timeout or stop timeout. Resending of commands that initiate or terminate table motion must be explicitly confirmed by the user.
· ExternalRotabMoveWarnDiff=0.01 – Established a threshold above which the user will be given a warning and be forced to acknowledge that the position indicated in response to a move command is significantly different from the requested position. Default is 0.01. A value of 0.0 disables this warning message. This can be used to warn of poor table positioning accuracy and/or improper table response.
· ExternalRotabDriftWarnDiff=0.001 – Established a threshold above which the user will be given a warning and be forced to acknowledge that the position indicated in a status request is significantly different from the previous table position. Default is 0.001. A value of 0.0 disables this warning message. This can be used to warn of table position drift that can cause inaccurate measurement results. This can also provide a warning for improper table response in the case where a move response is given before the table has completely settled into a stable position and a following status request then receives a different position in its response.
Table Type Specific Notes

AllenBradley

In general, all of the above INI options apply to the AllenBradley table.
Note that ExternalRotabDriftWarnDiff does not apply in the case where the table is taken out of auto mode and the table is rotated manually using the control panel. It only applies while in auto mode and therefore the user can have drift warning enabled but can manually move the table while PC-DMIS is running without getting the position drift warning message.
