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Category
Position Based DAQ

Products Used
LabVIEW Software
PCI-M10-16E-4 DAQ Card
CB-68 Termina Block

Challenge
Develop aflexible and easy to use test system that will analyzethe surface ad flux density of magnetic encoders.

Solution
By using an existing 3-axis index table, LabVIEW software, and a National Instruments analog data ajuisition
board Wineman Technology was able to develop the perfed system for this laboratory environment.

Abstract
Magnetic encoders are rings with surfaces that
have been magnetized to produce aspedfic
number of poles around their circumference.

These encoders are generally used with magnetic
sensorsto deted the magnetic flux density of the
encoder asit rotates. In order to explore the flux
density and ensure the acairagy of all poleson the
encoder it is necessary to map the surface
charaderistics of the encoder along with the
magnetic flux density at predse locations about the
encoder. For development purposesit isimportant
to verify the acairagy of the flux density.

Control Design
Movement of the sensors and the encoder under
test was acaomplished througha austom driver
developed to communicae with the 3-axis index
table (two linea and onerotary). This
movement took into consideration the location of
all sensors and different geometric charaderistics



of various encoders under test. All movements were predsely cdculated to avoid any hardware llisions. By
cdling sensor and rotary axis coordinates from one initi ali zation fil e the system continues to all ow for future
expansion of encoder types and pasition sensors. |f the hardware needsto be reconfigured the new coordinates can
be eaily entered into the initiali zaion file.

Data Acquisition

The data aquisition for the system was to be position based 12-bit and was achieved with a PCI-M|O-16E-4.
Position was g/nchronized with data a@uisition by using an external encoder’s position signal asa scan clock. This
method d data aquisition dictates acairate signal aaquisition at predse and repeaable locations.

Software Architedure

At the base of the softwareis gate machine achitedure
handling al system operations. The software dl owsthe user to
configure multi ple parts, set pasdfail li mits, configure run
profil es, customize output fil es, runtests, and recdl previously
aqquired data. Files output include: raw data, analyzed data, and
agoregate results.

Througha cmplex analysis routine the aquired datais
processed, the encoder surface taraderistics are analyzed, and
the results are displayed. The software even provides the user
the option of compensating the magnetic flux density for
encoder runout.

Conclusion

The 3D Encoder Test System provides acarrate magnetic flux

density and encoder surfacemapping. The system was introduced in alaboratory where it will be used to test and
validate new and existing encoders. Inthefirst several months, the data that was acquired all owed the austomer to
develop additional compensation equations based on trends discovered with the original analysis.



