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1 Test report UC measurement and error compensation based on AAU, page 

Current versions of functionalities are based on three pgm-files: 

*.pgm  Contains a “shaping” loop with G59 based roughing cycles of 50µm at F80, 
   followed by a 5µm/F10 machining cycle for O/D, blend radius and face surface. 
  This runs in M4 at 6K rpm using T1. 
   Then the spindle reverses direction to M3/3000rpm and runs two finish cycles  
   using T2. The DOC generated by a G59 offset should be 10µm and 5µm. 

   Obviously tool 2 radius changes have direct impact on this. 

  This program terminates by executing a m500.9 command, which will load the next pgm. 

*_M.pgm This is the DiffSys generated program running the measurement of the surface. 
   It calls T9 which contains the probe position and tip radius in its data set. 

   The program terminates by executing a m500.8 command executing a number of tasks: 

  Now data exchange between UPx and AAU on W7 PC takes place. Data file is *.g78. 
   AAU software opens and analyses the data passed on and closes the data file. 
   Correction related information gets send back from AAU on W7 to UPx side. 

  At the UPx console a first window pops up prompting user that measurement data 
   has been processed. There is a choice for abort or continue. 
   If not abort, another pop up window, now with more detailed information, prompts 
   the operator. There is a choice of abort, re-measure or accept to continue. 

   If choice made was to continue, the next pgm file gets loaded and executed. 

*_F.pgm This is for making one final finish cut with correction implemented as defined by AAU. 
   Currently this runs the same contour data as in the *.pgm, also with T2 / M4 / S3000. 

    The final DOC should be between 5µm and 10µm, controlled by a G59 offset. 

   Again, any change in tool 2 radius has direct impact on this. 

   The entire sequence terminates by executing the m500.7 command, 
   which moves free for part changing and reloads *.pgm 

After some time of trying the test procedure described 
on the next pages has been developed and was used for 
collecting the data documented in the related spread 
sheet. Instead of using the original setup with a special 
vacuum holder for the blanks I was using a special made 
test blank on which I’ve made all my trials without 
taking it off the machine. Previously made damage to 
their special fixtures by taking too heavy chips, causing 
the blank to come off and scratch the fixture, made me 
choosing this saver method.  

Automated Form  
Error Correction

Automated Form Error Correction App Note – 2/2014

Goal:   
Demonstrate automated form error correction of a parabolic 
component by means of on-machine measurement and analysis. 
Corrections were made by measuring the part using Precitech’s 
air bearing LVDT. The results were analyzed by Taylor Hobson’s 
Aspheric Analysis Utility (AAU) software and the X-offset and tool 
radius corrections were automatically updated in the tool table. 
This method will correct much of the form error. 

Part Details: 
•   Material: PMMA
•   Part diameter: 20 mm
•  Parabolic base radius: 12 mm

Process Details: 
•   Tool: Single point diamond tool with 10˚ clearance
•   Radius: 0.05 mm
•   Spindle speed: 3,000 RPM
•   Coolant: Air

Results: 
•   Uncorrected form error: 0.3886 µm P-V
•   Total process time: < 5 minutes
•   X-offset correction: 1.87 µm
•   Radius error correction: 2.23 µm
•   Corrected form error: 0.1531 µm P-V

Process Steps: 
•   Roughing cut: Nanoform X
•   Measurement: Precitech air-bearing LVDT
•   Analysis: Taylor Hobson Aspheric Analysis Utility
•   Update Tool Table: UPx Control
•   Finish cut: Nanoform X
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