
University of Huddersfield Repository

Borisov, Oleg, Fletcher, Simon, Longstaff, Andrew P. and Myers, Alan

Efficient Machine Error Measurement

Original Citation

Borisov, Oleg, Fletcher, Simon, Longstaff, Andrew P. and Myers, Alan (2010) Efficient Machine 
Error Measurement. In: Future Technologies in Computing and Engineering: Proceedings of 
Computing and Engineering Annual Researchers' Conference 2010: CEARC’10. University of 
Huddersfield, Huddersfield. ISBN 9781862180932 

This version is available at http://eprints.hud.ac.uk/id/eprint/9350/

The University Repository is a digital collection of the research output of the
University, available on Open Access. Copyright and Moral Rights for the items
on this site are retained by the individual author and/or other copyright owners.
Users may access full items free of charge; copies of full text items generally
can be reproduced, displayed or performed and given to third parties in any
format or medium for personal research or study, educational or not-for-profit
purposes without prior permission or charge, provided:

• The authors, title and full bibliographic details is credited in any copy;
• A hyperlink and/or URL is included for the original metadata page; and
• The content is not changed in any way.

For more information, including our policy and submission procedure, please
contact the Repository Team at: E.mailbox@hud.ac.uk.

http://eprints.hud.ac.uk/



  Oleg Borisov, PhD Student            |            Supervisors:   S. Fletcher, A. Longstaff, A. Myers 

University of Huddersfield Researchers Conference 3 December 2010 Centre for Precision Technologies   |   Engineering Control and Machine Performance Research Group  

Machine tool  (MT) capability & availability are of 

paramount importance in modern manufacturing 
industry. The first is determined by measurement, 

the second depends on  maintenance & calibration 

which  includes  measurement  procedures. 

 

Increasing measurement efficiency leads to: 
 

   1.  More accurate & repeatable results 

   2. Machine  downtime  decrease 

   3. Uncertainty  estimation 
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–    C   O   M   P   U   T   I   N   G        &        E   N   G   I   N   E   E   R   I   N   G     – 

The alternative to a traditional laser measurement is proposed for a straightness 

Simple,  precise and more effective on long ranges,  the method utilizes taut wire 

and an optical sensor, mounted on a moving table (saddle). 

Sensor displacement is measured in a number of points 

          which form a graph showing  a combined error of  

               the guide and the wire like shown on the graph: 

The  accuracy  of  measurement  does  not  depend on wire 

surface defects and  its straightness, the only factor which 

affects the result is repeatability of the wire  which proved 

to be very high.  This  brings final measurement error to a  

sub-micron level. 

                     To remove 

               the wire error  

        a method of sensor 

  shifting is used: 

                After measuring  once  another  measurement  is  done  with  the  wire 

         shifted one step forward or backward, and then both wire and guide errors 

 are calculated separately: 

 

where     x – guide error on a step i,   c – combined  error  (measured),  and 

           s – combined error on the shifted wire 
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